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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RE NESAS Application Note

Flash Development Toolkit
Method for Using the User Program Mode (SH7086 Application)

Summary

This application note describes how to use the Flash Development Toolkit from Renesas, and explains how to
use the SH7086 (SH family) user program mode using the Flash Development Toolkit, as follows:

» Boot mode 1 (write to the user boot area)

» Boot mode 2 (write to the user area)

* User boot mode

» User program mode
From the explanation given here, please understand the differences between the boot mode, user boot mode
and user program mode, and learn how to use the user program mode.
In this application note, an explanation is made of a file created for use in user program mode. This file
processes a write to and erase of the internal flash memory that is used in both user program mode and user
boot mode in common. When writing to and erasing the flash memory in user program mode or user boot
mode, refer to this file for user program mode.

In this document, we’ll use Flash Development Toolkit 4.01.
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1. SH7086

1.1 Flash Memory Configuration
The flash memory of the SH7086 (SH family) has two types of memory mats: a user mat (user area) and
a user boot mat (user boot area).
In addition to these, there is another area in which the flash memory write/erase control program is
stored. This area is referred to as the boot mat (boot area). In this application note, they are referred to
as the boot area, user area and user boot area, respectively.

Area Type Size Block(zs)
Uszer area Flash memory 512 Kbytes 16 blocks
Eight 4-Kbyte blocks
One 32-Kbyte block
Seven 4-Kbyte blocks
User boot area Flash memory 8 Kbytes 1 block

Boot area Control program - -

1.2 Operation Modes
The SH7086 has 8 kinds of operation modes (modes 0-7). Which mode is selected depends on how the
FWE pin and the mode pins (MD1, MDO) are set.
Modes 0-2 are external extension modes in which external memory and peripheral devices can be
accessed.
Modes 2, 5 and 6 permit an external address space to be set up from one area to another by the bus
controller after program execution started.
Mode 3 is a single-chip startup extension mode in which the access to external memory or peripheral
device can be switched over when program execution starts.
Modes 4-7 respectively are boot mode, user boot mode and user program mode in which the flash
memory can be written to and erased.
Be sure that the FWE pin and the mode pins (MD1, MDO) do not change state while the LSl is in
operation.
For details, see the hardware manual.

Pin Setting Bus Width of CS0 Space
Mode Ho. FWE MDA MO0 Maode Name On-Chip ROM  SH7083 SH7084 SHT085 SHT086
ModeO O ] 0 MCU extension mode 0 Mot active 2] g 16 16
Mode 1 0 ] 1 MCU extension mode 1 Mot active 16 16 32 32
Mode2 O 1 0 MCU extension mode 2 Active Set by CS0BCRH in BSC
Mode3d O 1 1 Single chip mode Active —
Mode 4+ 1 ] 0 Boot mode Active —
Mode 5+ 1 0 1 User boot mode Active Set by CS0BCRH in BSC
Mode 6+ 1 1 0 User programming Active Set by CS0BCR in BSC
Mode 7+ 1 1 1 mode —
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1.3 On-board Programming Mode
There are three on-board programming modes: boot mode, user program mode and user boot mode.

ltem Boot Mode User Pragram Mode User Boot Mode
Operating mode Mode 4 Mode 6 Mode 5
Mode 7

Function This mode is a program The user area can be The user boot program of a
mode that uses an on-chip programmed by using a desired interface can be
SCl interface. The user area | desired interface. created and the user area
and user boot area can be can be programmed.
programmed.

This mode can
automatically adjust the bit
rate between the host and
the L5I.

All areas in the user area
and user boot area are
erased first.

Control program Boot area User area User boot area
(On-chip boot program) (User-created user (User-created user boot
program) program)
Programming/erasing User ar=a User area User area
enable area User boot area
All erasure ¥ [Automatic) ¥ ¥
Block division erasura 1 v v
Program-data transfer From the host via the SCI From a desired device via From a desired device via
RAM RAM
Reset stan Omn-chip boot program User area User boot area®2
storage area (Boot area)
Transition to user program | Chamging mode setting and | Changing the FLSHE bit Changing mode setting
mde reset satting and reset
Motes:

1. All-erasure is performed. After that, the specified block can be erased.

2. Firstly, the activation is made from the embedded program storage area. After the flash memory related registers are
checked, the reset vector is fetched from the wser boot area.

The user boot area can be written to and erased in only boot mode.

In boot mode, the user area and user boot area are once erased in their entirety.

After that, the user area or user boot area can be written to by issuing a command, but their contents
cannot be read out up until this state.

The programming modes may be used in various ways. For example, you might want to write to the user
boot area only and then rewrite the user area in user boot mode, or rewrite the user area only because
the user boot mode is unused.

In user boot mode, a boot operation of any desired interface can be realized by setting up the mode pins
differently than in user program mode.
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2. Functionality of the Flash Development Toolkit
The Flash Development Toolkit is an on-board flash programming tool for Renesas flash microcomputers,
featuring a highly functional, easy to use graphical user interface.
The Flash Development Toolkit, when used in combination with the High-performance Embedded
Workshop from Renesas, provides the developers of built-in software using Renesas flash
microcomputers with an integrated development environment. Furthermore, the Flash Development
Toolkit may also be used as an editor of general-purpose S record format or hexadecimal files.

2.1 Main Facilities

» Connection with a device: Connects a device to the Flash Development Toolkit interface.

« Disconnection of a device: Disconnects a device from the Flash Development Toolkit interface.

* Block erase: Erases a specific block or the entire block of a device's flash memory from the Block Erase
dialog box it opens.

* Blank check: Checks whether the flash part of the target device is blank or not.

 Upload: Uploads data from the target device.

* Target file download: Downloads the file active in a hexadecimal editor.

* Flash checksum: Returns a checksum of flash memory data.

* Flash area specification: Sets a flash area subject to non-programming operations (e.g., upload and
blank check).

» Other: The Flash Development Toolkit has an easy to operate simple interface mode and a basic
simple interface mode.

For details, see the “Renesas Flash Development Toolkit 4.01 User’s Manual.”

Workspace Device Image Title Bar

M‘:’IJUEWH—._ I e
Tool Bar — Rt S (R

RN

Waork=pace = e - j|  Files open
Fam vt — BB inHex

Active — o Bt Editer
Project it
V | HexEditor
y Address Colunn
Additional
Project
g =
Editor ____ & — . Data File
window ~Fropenties
Dialog
-I-I-—-—.- -\..--L-— T
- p— gy
}1:—_':” 1:‘_ e —— e —— | ﬂ. ,_I e :. .I. = ] _i':m“I
= : oo window
e - . et et |
T e e L :_-‘h;-"l-—Tii—"h-—ir—-—q:- =r—rJ f
o= - I |

| e
Stabies Bar
Flash Properties

window (Dacked)
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Method for Using the Flash Development Toolkit in Each Mode

For a write to the user boot area in user boot mode or a write to the user area in user program mode to
be executed, there must be the load module file for user program mode (shared with user boot mode)

written in the area concerned.
In this document, we first explain how to write the load module file for user program mode to the user

boot area or user area in boot mode, and then explain how the user boot mode and user program mode
works. The procedure is shown below.

Connecting the E8a emulator

A 4
Setting up the Flash Development Toolkit

For user boot mode For user program mode

Boot mode 2

Boot mode 1
(Write to the user area)

(Write to the user boot area)

y
User boot mode

User program mode
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3.1 Connecting the E8a Emulator
The E8a emulator, connected between the host computer and user system, has the facility to write the
user application program to or erase the program written in a flash microcomputer’s internal flash
memory on the user system (on-board) by using the Flash Development Toolkit.

il i

h Flash Development
Toolkit Ver. 4 XX
User interface connector
| | Actual chip
USB
Windows PC
LIser system
E8a
N, r

The relationship between the pin numbers and pin names of the E8a emulator and the pin settings of the
Flash Development Toolkit is shown below.

Pin No. EBa Pin Mame Pin Setteing of Flash Development Toolkit
1 100 / CLK D
2 GND -
3 10l C
4 102 A
5 RxD ( User side: TxD) -
6 103 E
7 Io4/SI0 B
8 UWee -
9 UWee2
10 To6 F
11 TxD ( User side: RxD) -
12 GND -
13 /RES -
14 GND -

[Note] Always be sure that the pins 2, 8, 12, 13 and 14 are connected.
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An example of a connection between the E8a emulator and the SH7068 is shown below. The pullup and
pulldown resistance values are given for reference purposes only. These values need to be evaluated in
your system before they are actually used.

T

Efa (ROEODOOSAKCEQD )
Vee @ % r ?
RxD (5} - T=D1
T=D (] ; RxDI
02 (4) . MD0*
io3 (6) MD1 | SH7085F
iol (3) % FWE
--.;__.r"_ -
Pulled dowm at
L 4.7k} or more
e
RES (1 . | RES
= -
User —| )—l
logic
GND ()
21214 /,'L.-
.
A =
L. Connector ™
2514-6002 00"
— # 1 : Made by Sumitomo IM Ltd.

¥ 2. 00 shows plated parts
* 3 : Open-collector buffer
* 4: Accordmg to the oreratimz mode, change it to be pulled down.
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In this application note, we use the CPU board “HSB70865F” made by Hokuto Denshi Co., Ltd. as the
SH7086 user system. For details, refer to the URL of Hokuto Denshi Co., which is given below.

http://www.hokutodenshi.co.jp/

The relationship between the pin numbers and the pin names of the HSB70865F is shown below.

Pin No. [Pin name| Pin No. |Pin name
1 RES 2 =MD
3 FinE 4 =,
5 ins] ] =MD
7 hACH g =MD
5 L/ 20 10 =MD
11 L/ 12 =MD
13 L/ 14 =MD
15 Tx=D 16 =MD
17 RxD 18 Yoo
15 Sk 20 YWiGG
REJ06J0071-0100 /Rev.1.00 2009.2 Page 9 of 106
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Since the E8a emulator and the HSB70865F connect to external devices via 14 pins and 20 pins,
respectively, the 14 < 20-pin conversion connector “FDM-E8a” made by Hokuto Denshi is used in this
document. For details, refer to the URL of Hokuto Denshi Co., which is given below.
http://www.hokutodenshi.co.jp/

The pin conversion table of the FDM-E8a is shown below.

20 pins (HSB70865F pin names) | 14 pins (FDT pin settings)
1pin ¢ RES) 134N
24653101214 16pin (GO 2121 4pin
15 pin (Tx01 Spin
17 pin (RO 11 pn
18pin Voo Brin
20pin Voo Brin
Ipin (RAE Jpin 102
Bpin (WDO i A
Tpin (a0 ) Gpin (E
Bpin (17000 Trin (B
11 pin (170 3 1 Cpir LF)
13 pin (17C0E) -

19 pin (50K 1 pin O

To use the Flash Development Toolkit with the SH7086, it is necessary to set up the FWE pin and the
MD1 and MDO pins.

In this application note, we set pin C (FWE), pin E (MD1) and pin A (MDQO) in the pin setting phase of the
Flash Development Toolkit.

Pin Settings

Fleaze set the pin walues for connection :

C L B F E||la
Fin Outputs |1 B s [ ||| EO=00
eS| B e i i | i 0

WAARMIMG: Incomect settings could damage vour hardware

Cancel
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3.2 Setting Up the Flash Development Toolkit
Before writing a program to the flash memory, first set up the Flash Development Toolkit.

(1) Start the Flash Development Toolkit.
From All Programs, choose “Flash Development Toolkit 4.01.”

G Flash Developrment Toolkit 4.01

' FOT Help
=L FDT User Guide

@ H& C Compiler ¥.6.01 Release 03 r

I@ M1AC-60,30, Tiny, 20, 10,RSC-Tiny Series C Compiler ¥.5.43 Relea,.. ‘1# Flash Development Toaolkit 4,01

i@ M16C-60,30, Tiny, 20, 10, REC-Tiny Series C Compiler ¥.5.44 Relea,,. ;f*’ Flash Development Toolkit 4,01 Basic
(2) The Welcome! screen of the Flash Development Toolkit will be displayed.
Select the “Create New Project Workspace” radio button and click OK.

From the next time on, because the previously selected device and port information are retained, select
“Open Recently Used Project Workspace™” and click OK.

Welcome!
— Optiors; - | Ok I
@teaﬂew pioject wotkspace > e |

~

Open a recent projgct workspace Adrniniztration. .. ‘
E’iz; | =

% " Browse to anather project work space
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(3) Set up a new project workspace.

First, specify a workspace name and a project name.
Here, use the same name to specify a workspace name and a project name.

Choose “Browse,” and from the ensuing list select the location in which you want to save the workspace.
When you've completed the dialog box, click OK.

Mew Project Workspace

Frojects

FOT Fro |n~ ct Generator

AMME;

I?DEE

Directary:

IE:'\F‘ngram FileshAenezazh\FDT 4.0 Wforksp '

CPU family:

| &l Flash Devices

ool chain:

2

1
E

Properties. ..

_,.]

k. | Cancel
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(4) Select the target device.
Select “SH/7086F (Generic)” and click Next.

Choose Device And Kernel

The FLASH Development T oolkit supportz a number of Renezas FLASH devices.

Select the device you wizh to uze with thiz project from the list below.

Filter: | 7036 Otker...

Type | Fu
SH SHATISEF [Ge
Generic BOUT Tevice

M Generic BOOT Devicas

Y= =1 = - =

Bac | Mest > | Cancel
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(5) Select a communication port.
From the pulldown menu, choose “E8aDirect” and click Next.

Communications Port

The FLASH Development Toolkit supports connection through
: the standard PC Serial port and the 1SE part. Uze thiz page ta
m-ﬁ-—-.__ﬁ_m_ zelect pour desired communications part. All settings may be
o changed after the project is created.

L st o
7 A2 Disglay 019

-_.J DE"-._-I:.‘": Irage C alect port:

S Target Files
i LGB miok
L:__-ﬂ Eavbeard, m
133 Catma, it
ol ; Select an Interface bppe to connect to the target dewvice with,
] Dé#vice Image Harmally thiz will be "Direct Connection'' or gsimply left Blank.
e | Target files 1
=), Drisee. g
_,;a] E,am.m. ik Select Interface:; ] _J
T dgorithm ™

< Back | Hest » | Cancel

(6) Set up power supply.
Simply click OK leaving the Power Supply check box unselected.

Target Power from EB/EBa

Pleaze zelect whether the ES/ESa should power the target;
[thiz zetting will be retained until the project iz closed)

[~ Power Supply

[JI-L

5O Cancel
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(7) Set up the E8a pins for boot mode.
Set pin C (FWE) to 1 and pin E (MD1) and pin A (MDO) to 0, respectively and then click OK.

Pin Setting

Mode No. FWE MD1 MDa Mode Hame

Mode 4 1 0 0 Boot mode

Pin Settings

Fleaze zet the pin walues for connection :

C oD B F E A
Fin Outputz v B E W v =0u83
Fineling & = I

WARMIMG: Incomect settings could damage vour hardware

| k. | Cancel

When a connection is complete, click OK.

FLASH Development Toolkit

:

"_., FOT will now attempt ko conneck: to vour generic device,

Please ensure the board is connected, powered and in Book mode,

Cancel
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(8) Check the device for confirmation.

Query Generic Device

Booting Device

Sending Supported Dewvices [nguiny...
Selecting Device

Sending Clock kMode [nguiry...
Selecting Clock Mode

Sending Other Inquiries

Cancel

Select the E8a and click OK.

Select UUSB Device

1 USE device located

Cancel |

Device confirmation is complete. Click OK.

Query Generic Device

+"  Booting Device
Sending Supported Devices Inquiry.__.
Selecting Device RAFFOEE

Sending Clock Mode Inguiry._.

Selecting Clock Mode ]

LA

Sending Other Inquiries

Cancel
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(9) Set up the device.

For Input Clock, enter the clock frequency used in the board in MHz units.

Enter 10.00 MHz.

Set 8 for Main Clock Multiply Factor and 4 for Peripheral Clock Multiply Factor, and then click Next.

Device Settings

. RACE g oo

=] el e Sthial

: E D':-l'-ﬂay lal -
1 Devicg Irnane

= Target files
=) LB mot
E—-j Fayvbeard.m
' [5]° Cafnmé, Mk
i .
_'_] Device Tmage
- J [.T_||'|,_|F'_.t files
A Dy, ok

] Dakaym e

Ty algorithm

Pleaze enter the specific device ophions bazed on;

[REF/O3E] uzing [Pratocal C]

Select the external clock or the | wternal Cloch
internal clock:

Enter the CPU crpstal requency
for the selected device:

Enter the clock mode for the
zelected device:

Select the multiplier for the kain
clock frequency [CERMI:

Select the multipler for the
Peripheral clock frequency [CKP:

10010

< Back MNest =

thz

Cancel

The input clock here refers to the clock frequency that is directly fed to the microcomputer. Enter the
frequency of the quartz crystal resonator or ceramic resonator connected to the user system. The input
clock frequency and the operating clock frequency (PLL output) differ.

REJ06J0071-0100 /Rev.1.00

2009.2
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Flash Development Toolkit
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(10) Set up the type of connection.
From the pulldown menu, set the baud rate.
Select “625000” and click Next.

Connection Type

The FLASH Development Toaolkit can connect to pour device it a
number of different ways. All the options o thiz page may be

Iﬂ..; i changed after the Project has been created,
H "Ml:lrkﬂ'pql:_du__ = H
4 ey SROCEITRG PSS - Celect O Ficir;
= E.:] L‘i::nlc.-, Ll [P fal - EEC{,-. I:an:efz ||:.|n -
} =1 Delica Inage [ I ol
FA Target files T Keriel alisady wririna
i LED. mo In BEOOT Program mode the device erazes its FLASH priar to

[:—Q Faybeard,m

=i | connection. The Toolkit downloads programming kermels o the
te] - LOnmE , itk

device a3 required.

- T
=] driai

=] Deyice Image The Recommended Speed setting is bazed on the curment device

e .[ -:3"'-4':": r“'-":"_ and clack. The user may also input their awn, i thiz iz supparted
I} Driye. ok by the kemel [and the interface board).
S Dabaymok

& algorithr ™ Uze

* Recommended Spe€ds: Diefault

1

—mic - IJser Specified:

< Back | Hest » | Cancel

(11) Select write options.
Select “Automatic” for Protection Level and “Advanced” for Output Message Level, and then click Next.

Programming Options

The FLASH Development Toolkit offers a device protection
gystem, plus an advanced messaging level far use with hardware
and kemel development.

15 = =
G Wotkspace Taa oo What level of device protection would you lke?
- _"].o g Mz, I8l

T e L\"ﬂ"l'-llcl'r = Pri

E "J Oevice Inage. | ™ Interactive " MNone
=N Target files :
le ::CI"'”"‘”*- Wwihen p'm;'jra'l"n'h'uir"ug the device, ar"iy blocks found to have been
L-ﬂ aybhioard, m written previouzly will autornatically be erazed.
5] Cormms, mot
] Deyice Tmage YWhat level of meszaging would vou like?

- Target files :

L e ;3] I'JL-rw-'--.n‘l-:l"- Messaging -
{2 rOmkam ik " Standard
.___ﬂ .a.lucu'lkh“"'m
e The Toolkit will display verboze meszages whenever it iz

= communicating with the T arget device. Thiz mode iz uzeful for
o Interface hardware development, and Fernel development.

¢ Back | Memt » | Cancel
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(12) Set the E8a pins as required when the device restarts in reset mode.
Since there is no need to set here, simply click Finish.

RESET Pin Settings

""l"nrk,,- A
Pac - 5
%-‘ ra RESET Mode  using Clock Mode
: III"“I L :
T IE:-:]W;'I:J" Ind”;t' Il r- I
1% )
__J Device Irnage Operating Maode:
A Target files WARMNING:
,_:l LR, mok

¥ Incorrect gettings could damage your hardware
L___g Kayboard, md [

15] Carnmes, mok C 0L B F E &

] Dévice Image RESET r - E
i)~ Targst files Outputs
o Ee.F FIR F =m0
ﬁ Algorithirdm
T T

“AARMING: MO PIN SETTIMGS FILE ™

< Back | Finizh | Cancel
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(13) The SH7086 board will be connected to the Flash Development Toolkit in boot mode.
At this time, the user boot area and user area have had their contents erased.

% 7086 - Flash Development Toolkit (Supported Yersion)

Eile Edit Miew Project Tools window Device Help

Ji= BN~ Mg R|P R SHEEPE E > %
Dt ™=
Hﬂ R |“|Defau|t LI “Default ;I | = |
=l
& Projects |
x| e
. i}
= Clock Frequency [(External) = 10,0000MHz, CEM = &, and CEP = 4
Changing baud rate to 62500 bps
Attenpting to finalise connection to Generic RSFT086 device...
411 bhlocks marked as hlank
Connection complete
El
W
el 1l | |
[ r ] [FoT1 7086 4, FindinFiles f
[EGabirect: {Connected) UCP OFF =

REJ06J0071-0100 /Rev.1.00 2009.2
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(14) Disconnect the device.
Choose “Disconnect from Device” from the Device menu.

% 7086 - Flash Development Toolkit (Supported ¥ersion)
File Edit Wiew Project Tools  Sindow BEECE=8 Help

A=y

Y [ ' 1 %® Cornect to Devic ChrlAlEC Loae ;
o | % B @ @ ||| |7 coecionence coac Lot gl g0 I 8 p % @
‘ & & & J”lDefauIt ==
- : — ¢ Erase FLASH Blocks Ctr+-Al+E
— _ ~ 57 Blank Check Chrl+Alt+E
B %
[ 7086 §" Upload Image Chrl+alk+U
&3\} Download Active File Chrl+alt+P
¥ FLasH Checksum Chrl4-alt+5
Q Go From Address. .. Chrlalk+G
B Bun Chrl+Alt+R
%ﬁ Block Locking. .. Chrlale+L
@ Cancel Operation Crrl+Break
" Configure Flash Project &lk4+5hift4+R
& Projects | |
x| |
4 Clock Frequency (External) = lO.0000MH=, CEM = &, and CEP = 4
Changing baud rate to 62500 bps
Attenpting to finalise comnnection to Generic RSFT086 device...
411 blocks marked as blank
Conmection complete
v
EE[I B ] | >
[ ] [FoT] 7086 /i FindinFies [
Disconnect from the device [EgaDirect: (Connected) [uce oFf [ 4
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The device will be disconnected.

% 7086 - Flash Development Toolkit (Supported Version)

Fle Edt Wiew Project Tools Window Device Help

=Rl It & B |||7° ot
H & 8 |“|Defau|t | [Defau =l | @ = |
=l

SHEEVVIE %

@ 7086

& Projocts |

x
A

Attenpting to finalise comnection to Generic RSF7086 dewice...

411 blocks marked as bhlank
Connection complete

Disconnectihg
Dizconnected

il J
U] FoT1 7086 i FindinFiles £

Ready [E8aDirect: (Disconnecked) UCP OFF T
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Flash Development Toolkit

[ | g E N ESAS Method for Using the User Program Mode (SH7086 Application)

(15) Save the workspace and quit.
Choose “Exit” from the File menu.

ﬂ’ T086 - Flash Development Toolkit (Supported Yersion)

IEW Edit  Miew Project Tools Window Dewice Help
chose g B |F s |srewz e v
e Wiorks| T :
OEW x;'r ksl:'f"iE _v__l “Default _:I ‘ @ l}_] .
en Workspace. ..
e = x|

Save Workspace
Close Workspace

{5 Open Data File. ., Chrl+R,

n Save Chrl+5

Save fs.,

Recent Workspaces 4

[

Recent Data Files

o —

Attempting to finalise commection to Generic RSFT7056 dewice. ..

s

L=x

A11 blocks marked as blank
Connection complete

Disconnecting
Dizsconnected
|

{' % 2 1]}
. II__:E\[FDT] 7086 /, Findin Files [
| ucP oFF [z

Exit FOT - wou will be prompted to save modified docur !ESaDirect: (Disconnected)

Click Yes.
—

X|

Flash Development Toolkit

: ' E ‘WarkSpace/Project has been modified - do wou wank to save it

The Flash Development Toolkit will be closed.
The workspace for the Flash Development Toolkit will be saved as 7086.WAS file

Page 23 of 106
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3.3 Boot Mode 1 (Write to the User Boot Area)
Write the load module file for user program mode to the user boot area in boot mode.
The program written to the user boot area is the 7086F.mot file (S type file). Here, use the saved
workspace file (7086.AWS) to start.
This program already has the bit rate in it corrected according to the clock frequency. For details about
bit rate correction, see paragraph (1), “Setting the bit rate (GenTest.h)” in Section 6.1, “Header File.”

(1) Launch the Flash Development Toolkit.
From All Programs, choose “Flash Development Toolkit 4.01.”

| fﬁ Flash Development Toolkit 4.01
[[i‘i’] High-performance Embedded Workshop r
_ l@ Licenze tool for E10A-USE Emulator »
llﬂ M1 GC—60,30 Tiny 2010, RBC-Tiny Series & Compiler W543 Rele.. »

&' FOT Help
TE FDT User Guide

"5” Flazh Development Toolkit 4.01

_?H Flash Development Toolkit 401 Bazic

(2) The Welcome! screen of the Flash Development Toolkit will be displayed.
Select the “Open Recently Used Project Workspace” radio button and then the project workspace file
“7086.AWS,” and click OK.

Welcome!
Optiomns: - oK I
m " Create a new project workspace e ‘
* [pen arecent project workspace; Adrministration... ‘
B
T4.01 orkspacesh 70BN FOBE.AWS

==

g " Browse to another project workspace
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The 7086 project will be displayed.

% 7086 - Flash Development Toolkit (Supported Version) |:|@|E|

Eile Edit Wew Project Tools Window Dewice Help

ICIEETN- Y dngalFralowevz2rwe
H B & & |“|Defau|t _"_I “Default _:i | =Y |
xi
=
—@ijectx|

X||FDT API initialised: wersion 4, 01, 00, 010
2 Hote: This project is using a configuration file created from an earlier Generic Boot

AT rFoT1 7086 /i Findin Files [

[E@abirect: (Disconnected) |uce oFfF i

The Flash Development Toolkit can also be launched directly by opening the project workspace file
“7086.AWS” (by double-clicking on it).
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(3) Choose “Connect to Device” from the Device menu.

{=1E

% 7086 - Flash Development Toolkit [(Supported Version)

||E | % Bz @ |@- ||Iqt| (@l Connect to Device A+ T T 0 p o @l
At ! ' 144 -
§ e Disconnect
||&" B & J||IDefau|t
— : < Erase FLASH Blacks Ctrl+AlE+E
— — 17 Blank Check Chrl+Al4B
Bl 3
ﬁ’f' Upload Image Chr-alk+U
$ Download Active File Crrl+alk+P
Z FLASH Checksum Chr+Al+S
(6',,.',:' Go From Address.., ChrlAl+HG
B Fun Chrl+Alk+R
%ﬁ Block Locking. .. Ceri-alk+L
@ Cancel Cperation Ctrl+Break
4 Configure Flash Project Alt+Shift+FR
2] Projects I

2||FDT API initialised: version 4, 01, 00, 010
1INote: This project is using a configquration file created from an earlier Generic Boot

FOT Conmect ko the device [E@abirect: (Disconnected) [ucP oFfF i

Simply click OK leaving the Power Supply check box unselected.

e
Target Power from EB/EBa |£|

Fleaze select whether the EB/EBa should power the target:
[thiz setting will be retained until the project iz closed]

[ Power Supply
€ 50Y Cancel I
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[ | g E N ESAS Method for Using the User Program Mode (SH7086 Application)

Select “E8a” and click OK.

Select UUSB Device

| 1 1J5B device located

e Kk S S ——
Eds FESoogery Cancel |

The device will be connected.

# 7086 - Flash Development Toolkit (Supported Version)

File Edit View Project Tools ‘Window Device Help

[@): e e@ |l LY RV ET:

o

rWIZErEY

#h
H & B |“|Defau|t | |[Defautt | | E &

o b

~ FProjects |

x| Sending selection of clock mode

- Fending selection of clock mode

Gelection of Clock Mode - Clock selected, code 0O
Changing baud rate to &2500 bps

Get baud rate walue = &=500

Deternining block usage

Connection complete

>

€
[ 4]+ ] [FoT1 70886 /i FindinFiles [

Ready [EGabirect:7KS008577 (Connected)

| ucp oFfF
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(4) Select the file to write.
Choose “Add File” from the Project menu.

0B85 d Developme 00 pported Ve 0

File Edit Wiew Tools  wWindow Device Help

HE | & Bz Set Current Project » "Inl ﬁ oy

[#* & |5 e

‘T Eprw

g
Ars

Insert Project...

fi=W

i
H ﬁ"’ ﬁE Q"/l_’ efault j
ﬁ%

File Extensions. ..

Rebuild Image

Download Image

Field Programming 4

 FProjects |

x| Sending selection of clock mode

- Sendihg selection of clock mode

Gelection of Clock Mode - Clock selected, code 0O
Chatnging baud rate to 62500 bps

et baud rate walue = 62500

Determining block usage

Connection complete

£ il |

>

|| 4] *]n[FroT1 7086 4 FirdinFiles /

#dd file(s) to project [EBaDirect: 75008877 (Connected)_| UCP QFF
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(5) Inthe Add File dialog box, select the “7086F.mot” file and click Add.

Add File(s)

Laok in: | 12 7085

~| &« B ek E-

@Prnject

0E6F . mok ’

File name: IT-"EIBEF

Add

Files of type: | Project Files

[ Relative Path

_L‘ Cancel |

The “7086F.mot” file will be added to the project.

%¥ 7086 - Flash Development Toolkit (Supported Yersion)

File Edit Wiew Project Tools  Window Cewice  Help

@] e|e @l S g h Y aloneez 2w
” & B8 HJIDefauIt _'_.I “Default _:i| Tl [l |
: x|

" S projects |

x| Sending selection of clock mode

= Sending selection of clock mode

Zelection of Clock Mode - Clock selected, code O
Changing baud rate to 62500 bps

Zet baud rate walue = 52500

Determining block usage

Connection complete

=

il

el
[T ].FoT1 7086 £ FindinFiles [

[E8abirect:7KS008877 (Connected) | UCP OFF

[2
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the User Program Mode (SH7086 Application)

(6) To verify that the user boot area and user area have no data written in each, perform a blank check.

Choose “Blank Check” from the Device menu.

i

+ 1086 - Flash Development Toollat (Supported VYersion)

[=]E

gt 8 R Rl |

%
5351 Download Active File
X FLASH Checksum
ﬂ Go From Address...
B Bun

@i Block Locking. ..

Upload Image

=-&3
[ 708EF. mat

S-Record Files

Fil= Edit “iew Project Tools Window BEEETEES Help
= | EX . ’ R
R || @ Conneck bo Device Chr-AlE+C
IENEEAE-AlE " c
- g Disconneck
” B8 |lDefauIt
: : ¢ Erase FLASH Blocks Chrl+Al+E
=8 Chel+AlLHE

Ctrl+al+u
Chrl+alk+P
Chrl4-alk+5
Ctrl+al+a
Crrl+AlE+R

ChrlH-ale+L

@ Cancel Operation

Chrl+Erealk

" Configure Flash Project

Ale+Shift+R

" & Projects |

X

¥

Sending selection of clock mode

Sending selection of clock mode

Selection of Clock Mode - Clock selected, code 0O
Changing baud rate to &2500 bps

Fet baud rate walue 62500

Determining block usage

Connection complete

[

- |< |5;.:_

Check if the device is blank
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The result of a blank check will be displayed. It shows that the user boot area and user area have no data

written in each.

‘” 1086 - Flash Development Toolkit (Supported Version)

File Edit Yiew Project Tools ‘Wwindow Dewice Help

al@ TIEE
=-[g 7086
=9 5-Record Files
-[&] 7086F mat

I=RE =AY Inga|raloreresere
o & & |“|Default = [Defau ]| @ |
I

EProjects |
%||set baud rate walue = 52500 1:,
- Determining block usage
Connection complete
Check]
s Device iz blank [User Boot Area
"‘Whlaﬂk [User Area]
=|
|
€ il | i
| <] »[rpT17086 4 FindinFies [/
Ready [EGabirect:7KS008577 (Connected) | UCP OFF [
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(7) Verify a checksum value of the user boot area and user area when these areas have no data written in
each.
Choose “Flash Checksum” from the Device menu.

¥ 7086 - Flash Development Toolkit (Supported ¥ersion) |:||E||z|
File Edit Yiew Project Tools  Window FESSEES Help
||H | & B3 i |£‘ ||IE&| f@’ Connect to Device Chrl+Alk+C Eig‘; #fr; % 0 p % A

ﬁz Disconnect

H & B & ”!IDefauIt

¢ Erase FLASH Blocks CtrHealt+E
— 17 Blank Check Chrl+AlE+E
Upload Image Crrl+alk-+l

ChrH-Alk+P

(] 7086F.mot B+ checksum Chri+Al+3
Go From Address, ., Chrl+ak+3
P Eun Chrl+-Alk+R

wﬁ Block Locking. .. Chrlalt+L

@ Cancel Operation CerH-Break

4 Corfigure Flash Project BlE+ShiFE-HR

" G Projects |

Ellzet baud rate value = 62500
_ Determining block usage
Connection complete

| *

Checking for blank dewvice
Dewice 15 blank [User Boot Area]
Dewice i3 blank [User Area]

|< |l

et the Flash Checksum [EBabirect: 7K5006677 (Connected) | UCP OFF [z
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The result of a checksum will be displayed.

% 7086 - Flash Development Toolkit (Supported Version)

File Edit View Project Tools ‘Window Device Help

=R A=A it G R P R SR E R % e
H B 8 a8 ”JIDefauIt _v_l ||Defau|t _:i | 1Y |

=

= I3 7086
Ela S-Record Files
FOBEF . mot

T Gl prejécts |

x| Checking for blank dewice ‘|
AIDevice iz blank [User Boot Area)
Dewvice is blank [User Area]

Calcylatigs—ter e TITE T ST
( mhecksum: Ox003FCO00 [(User Boot Area
sh Checksum: 0x07F50000 (User Area)
|

\
\

y 4
A

&
[ 4] ¢ ] [FoT1 7086 /i FindinFiles [

Ready

[EGabirect:7KS008577 (Connected) | UCP OFF [
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(8) Set the user boot area as a preparatory step before writing to that area.

Right-click the 7086F.mot file, and from the popup menu choose “User Boot Flash” to set the user boot

area for the download destination.

% 7086 - Flash Development Toolkit (Supported Yersion)

| v allow Docking

File Edit Miew Project Tools  Window Device Help

@y = e @ || I & w|ralorererxe

” & & & ||||Defau -] “Default - | = |

i 4 !

izl
=3 7088
'E'I@ 7086
=3 S-Record Files
LL

Open FOS6F. mok
Add Files... INS
Remove Files...

Hide
Properties
— Display Block Usage. ..
] Projects |
U E
%l|checking for blank ~
IDevice iz blank [Use
Device is blamk [Use Download File to [User Area]
File Checksum
Ealertlating device. d Compare File-=Device Checksum
Flash Checksum: 0Ox0C
Flash Checksum: Ox07 Compare File-=Device {Complete Device)
Compare File-=Device (File Data Only) )|
|
€ . i | ¥
|[“T - ]\[FoT1 7086 [ FindinFies [
Swap between flash areas [EZaDirect:7K5008577 (Connected) | UCP  OFF i
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(9) Right-click the 7086F.mot file again, and from the popup menu choose “Download [User Boot Flash]” to

download the 7086F.mot file into the user boot area.

% 7086 - Flash Development Toolkit (Supported Yersion)

File Edit View Project Tools ‘Window Device Help

ICEE - Sin gl alsrews 2w
” & B & HlIDefauIt _V_I “Default _:i ‘ = ‘

d ] !

]
=3y 7088
F‘I@ ¥086
=143 5-Record Files
L (2] L

Open 7036F . mak

#dd Files... NS

Remove Files, ..

|_V' Allows Docking

Hide
Properties
- Display Block Usage. ..
) Projects |
- Exclude 70386F.mok
Xl|Checking for blank devic| ¥ User Boot Flash ~|
IDewice is bhlank [User Eao,
Dewice iz blank [User af Download File to [User Book Flash]
File Checksum
Calculating dewvice check ! ;
rt e s e Compare File-=Device Checksum
Flash Checkaum: Ox07FS00 Compare File-=Device (Complete Device)
Compare File-=Device (File Data Only) |
Sl
e : il | ¥
[FT7 ]\ 1Fo117086 f Findin Files 7
Download this target fils [EfaDirect: 7K5008677 (Connected) | UCP OFF [ 2
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The program has been downloaded into the user boot area.

# 7086 - Flash Development Toolkit [Supported Version)

File Edit Wew Project Tools indow Device Help

@B e @ ZIn g R a|lsewE Er e
H B 8 HJlDefauIt _v_l “Default ﬂ | E |
o
B~ 7086
§]@ 7086
=23 5-Recaord Files
b 7086 mat [LIB]

 @Projects |

E’Mriting image to device,.. [0x00000000 - 0x0000007F] A~
—'IDIriting image to device,.. [0x00001000 - 0x00001FFF] |
Data programmed at the following positions:

0=x00000000 - Ox0000007F Length : 0x00000030

0=x00001000 - 0xC00001FFF Length : 0x00001000

4.13 K programmed in 1 seconds

Image successfully written to dewvice

il | )

&
[ 4] 2]\ [FoT1 7086 4 FindinFiles [/

Ready ESaDirect: 7KS008577 (Cannected) | UCP OFF
£
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(10) To verify that the program has been written to the user boot area, perform a blank check and a
checksum.
Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

% 7086 - Flash Development Toolkit [(Supported Version)

File Edit Wew Project Tools Window Device Help

¥ 9

ICIER A =1 & %

e | FEEF IO EO

” 6 0" & |‘J|Default | [Defau | | & & |

x|

=3 7086
= 7086
=3 5-Record Files
EES] 7036F mot [UB]

il 2] Projects |

Lol

Checking for hlanl dewrices

Device is not blank [User BDD@

Device 15 DIMNR [UoEL LLed ]

PN
1\

Calculating dewrice checksun

<[Flash Checksuu: 0x0035DDDA (User Boot Areal >

Flash ChecRomrr—twttPattod—{=eT Ltca)

>

£
] \FoT1 7086 A FindinFiles [

Ready [E@abirect:7K5008677 (Connected) | UCP OFF

The result shows that the program has been written to the user boot area.
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(11) Choose “Disconnect from Device” from the Device menu to disconnect the device.

#* 7086 - Flash Development Toolkit (Supported Version)

File Edit View Project Tools ‘Window Device Help

AR AR Imgalralorewz 2w
/8" &% & ||[oetau <] [Defau =@ |

B
EI"'%]--%B%UBE

EI@ S-Record Files
ES] 7026F mot [UR]

T Sl prejects |

E Ll
3] Calculating dewvice checksum b |
Flash Checksum: 0x0035DDDA (User Boot Area)

Flash Checksum: 0x07F30000 [(User Area)

Dizcommecting
Disconnected
{)
3|
L] il | 3
| [Z 7 ]\[FDT]1 7086 4 Findin Files /
Ready \ESaDirect: (Disconnected) | ucp oFfF 2
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(12) Delete a file.
Choose “Delete Files” from the Project menu.

86 5 Developme [0 nported Ve ' [ ]
File Edit View Tools  wWindow Device Help
||| & Ba| setcwentroied (e G R [P S| SHEWE R %
—? Insert Project. .. -
o & & | i == @ |
. add Files, ..
= 3 7086
E@ 708 File Extensions...
Eﬁ Rebuild Image
Daownload Image
Field Pragramming 4

& projects |
| A
i Calculating dewice checksum b |

Flash Checksum: Ox0035DDDA (User Boot Area)

Flash Checksum: 0x07F30000 (User Area)

Dizconnecting

Discomnected

|
:'I

€ i | &

| <] ][0TI 7086 4 FindinFiles [
Rermove Fileds) from project Edabirect: (Disconnected) | UCP OFF m
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(13) The Delete Project Files dialog box will be displayed. Click the Delete All button.

P

Remove Project Files

Froject files:

FOSEF . ok

[C:MFdkapr7OSE]

Cancel

_ Cancel|

Femove &l |

Click OK.

Remove Project Files

Project files:

?)X

K

Cancel

x|
G|
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The files will be deleted.

% 7086 - Flash Development Toolkit (Supported ¥ersion)

File Edit Wiew Project Tools  Sindow Device Help

Qe | 5 -Fecord Files

IR Al LR P A R Bl
‘ & & & ”-IDefault - “Default - | =y |

x|
Emﬁ-%aiuas

] Projects |
x| |
2 Calculating device checksum b |
Flash Checksum: 0x0035DDDA& (User Eoot Area)
Flazh Checksum: 0x07F30000 (User Area)
Disconnecting
Discomnected
v
€ i | ¥
[ <] \[FDT17086 A FindinFies [
[EBaDirect: (Disconnected) [uce oFF [ 4
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(14) Delete a folder.
Right-click a folder, and from the popup menu choose “Delete Folder.”

ﬂ’ T086 - Flash Development Toolkit (Supported Yersion)
File Edit Miew Project Tools Window Device Help

=R A An g allFr lore e 2w
||&" & & |[Defau =1 [Deteut Sl=0

=G 7086
=g 7086
| o-Fecord Files
Remove Folder
Rename Folder
|T Allowe Diocking
Hide
&) Projects |
2 A
2 Calculating dewvice checksum
Flash Checksum: 0x0035DDDA (User EBoot Area)
Flash Checksum: 0x07FS0000 (User Area)
Disconnecting
Dizconnected
|
Z'I
] i} | |
<] » I\ [FDT] 7086 j FindinFies [
[EgaDirect: {Disconnected) [uce oFfF i
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ENESAS

The folder will be deleted.

% 7086 - Flash Dewvelopment Toolkit (Supported Version)

File Edit Miew Project Tools Window Device Help
W@ Zn g R |PL|lsaewE 2o
| B & 8 ” IDefauIt _v_l ||Defau|t j ‘ G A ‘
1=l
EI@ 7026
...... @ 7086
& projects |
5’ Al
) Calculating dewice checksum g
Flash Checksum: 0x0035DDDA (User Boot Area)
Flash Checksum: 0x07F20000 (User Area)
Dizconnecting
Dizconnected
|
|
| il | ]
| ] \[FoT1 7086 ) FindinFiles /
Ready \EBaDirect: (Disconnecked) | uce oFF m
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3.4 Boot Mode 2 (Write to the User Area)
Write the load module file for user program mode to the user area in boot mode.
The program written to the user area is the same file that was used in Section 3.3, “Boot Mode 1 (Write to
the User Boot Area).”

(1) Launch Flash Development Toolkit 4.01, open the project workspace file “7086.AWS,” and connect to
the device.

% 7086 - Flash Development Toolkit (Supported Yersion)

File Edit Miew Project Tools Window Dewice Help
(@4 =e @@ =l#y

a
|67 & @ ||[Deteut ] [Detau =
ix

»

'ﬁﬁ

#e
5|

gl

~ Eprojecs |

x| Sending selection of clock mode

- Sending selection of clock mode

Selection of Clock Mode - Clock selected, code O
Changing baud rate to 62500 bps

Jet baud rate walue = 62500

Determining block usage

Connection comlete

>

i | >

52|
|| 4] J\[FDT]1 7086 A FirdinFiles [

[EBalirect: 7K5008577 (Connected) | UCP OFF T
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(2) Select the file to write.
Choose “Add File” from the Project menu.

(86 % Developme 00 pported Ve D

File Edit View Tools  ‘Window Device Help

”H | e Set Current Praject » 'lﬂl iz

Insert Project...

P
W efault _:i ‘ @ J:!'-J !
ﬁ@
Remove Files. ..

S~ R

Iy @ 708 File Extensions. ..

Rebuild Image

Download Image

Field Programming 4

& Projects |

x|
I

Sending selection of clock mode

- Sending selection of clock mode

Gelection of Clock Mode - Clock selected, code O
Changing baud rate to 62500 bps

Get baud rate walue = 2500

Determining block usage

Connection complete

[*

|$ |

{ ! - _.
[FT ]\ 1Fo117086 f Findin Files 7

fdd Fileis) to project [EfaDirect: 7K5008677 (Connected) | UCP OFF

[Z

In the Add File dialog box, select the “7086F.mot” file and click Add.

Add File(s)

Laak irc | (2 7086 ~| & & cf B
[ﬁF‘rnject
[
q U=
File name: | 7086F Add
Filez aof type: lF'n:uieu:t Files _L‘ Cancel |
[ Relative Path
>
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The “7086F.mot” file will be added to the project.

% 7086 - Flash Development Toolkit (Supported Yersion)

File Edit Wiew Project Tools Window Dewvice Help

E‘E S-Record Files

‘C1&] 7086F. mat

R A Sn g a|rRlsrev s
|67 & & ||[Defaut =1 |[Defaut cl=

- i
Eu.?-@uss

~ erojects |

x| Gending selection of clock mode

= Gending selection of clock mode

Gelection of Clock Mode - Clock selected, code 0
Changing baud rate to 62500 bps

Set baud rate value = 62500

Determining block usage

Connection complete

& il

| 1' » .[FDT]1 7086 4 FindinFiles [

[Eabirect: 7K5008577 (Connected)

| uce oFf
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(3) Before writing the 7086F.mot file to the user area, perform a blank check and a checksum.
Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

# 7086 - Flash Development Toolkit (Supported Version)

File Edit “ew Project Tools Window Device Help

IC=RE A=A =M & @ |
” & B8 ”_|Defau|t | |[Defau =@ = |
i

-
=3 7086
=4 5-Record Files

~ Ferojects |

kS|
£ Checking for blank dewvice
Dewvice is blank [User Boot Areal

Dewvice is blank [User hreal]

Calculating device checksun
Flash Checksum: OxO03FCO00 [Uzer Eoot Area)
Flash Checksum: 0x07F50000 (User Area) e

Tl | i)

(]
|[ <] +]\[FoT17086 4 FindinFiles [

Ready EgaDirect: FKS008E7T (Connected) | UCP  OFF
£
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(4) Right-click the 7086F.mot file, and from the popup menu choose “Download [User Area]” to download the

7086F.mot file into the user area.
The default is “Download [User Area].”

i

= 1086 - Flash Development Toolkit (Supported Version)

File Edit Wiew Project Tools Window Device Help
CRER ATy A gallyr t|lorewz 2 %@
” &" ﬁ? & Diefault _V_J “Default __I | @ |
d 5]
=
=3 7086
F‘@ 7086
EE S-Record Files
F IGH
Open FOS6F. mat
Add Files., .. IMNS
Remove Files. ..

IT Allow Docking
Hide

Properties

L Display Elock Usage. ..

| & Projects | Excluds 7086F.mot

fj" User Book Flash x|
E:EE}S ;ngs f}iia;}:a?}és Diownload File to [User Areal
Device is blank [Use  File Checksum

Compare File->Device Checksum
ii;;ﬁl 2;22}333;?1 ;:D Compare File-=Device (Complete Device)
Flash Checksum: 0x07 Campare File- >Device (File Data Only) I
el
[ z il | 3
| [“ ] ]\[Fo11 7086 f Findin Files /
Download this karget File [E@abirect:7K5008677 (Connected) | UCP OFF i
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The program has been downloaded into the user area.

% 7086 - Flash Development Toolkit (Supported Yersion)

Eile Edit Wew Project Tools Window Device Help

e g S g nlra|lorees 2w el
H o ”lIDefauIt LI “Default [ |
| B
| x|
=3 7086
EII@ 7086
EE S-Record Files
A O9EF ot
3] Projects |
E’Hriting image to dewice... [0x00000000 - Ox0000007F] 1:,
- Weiting image Lo device... [0x00001000 - O0x0000LFFF]
Data programmed at the followihg positions:
Ox00000000 - 0x0000007F Length : Ox00000050
O0x00001000 - 0x00001FFF Length : Ox00001000
4.13 E prograwwed in 1 seconds
Image successfully written to device
v
i Il | 2
4] IrFoT17086 f FindinFiles f
Ready [Eabirect: 7KS008677 (Connected) | UCP OFF [ .2
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(5) To verify that the program has been written to the user area, perform a blank check and a checksum.

Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

” 1086 - Flash Development Toolkit (Supporied Version)

Eile Edit Wew Project Tools windomw Device Help

=l a 5 Heculd Files

[@]sm (@ ||n LI AT
H & & & HJlDefauIt | |Detauk - | B ® |
T
Eﬁl %ﬁiuas

" Elerojects |

Ll

Checking for blank dewvice
Device J T Area]
Device iz not blank [User Area

Calculating dewvice checksum

Flaszsh C - er Boot Area)
Flash Checksum: Ox07EELDDA (User Area
i

[>

]
[ ]+ J\[FDT]1 7086 4 FindinFiles /

| uce oFf

Ready [E@abirect:7KS005577 (Connected)

The result shows that the program has been written to the user area.
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3.5 User Boot Mode
In user boot mode, it is possible to write to and erase the user area. This mode does not allow writing to
and erasing the user boot area. Therefore, it is necessary that the load module file for user program
mode be written in the user boot area beforehand.

(1) Launch Flash Development Toolkit 4.01, open the project workspace file “7086.AWS,” and write the
7086F.mot file to the user boot area in boot mode.

% 7086 - Flash Development Toolkit (Supported Yersion)

Eile Edit Wew Project Tools Window Device Help

ICRERA-AIEY eI s o T
|6 &° & ||[oetsur | |[Defeut 2 =Wl
4 K ]
izl
=i 7086
EIIE 7086
Eia S-Record Files
B ES] 7056F mat [LIE]
& projects |
!Jwriting image to dewice... [0x00000000 - Ox0000007F] i’.
—'hﬂriting image to dewice... [0x00001000 - Ox0000LFFF]
Data programmed at the followihg positions:
Ox00000000 - 0x0000007F Length : Ox00000080
Ox00001000 - 0x00001FFF Length : Ox00001000
4.13 E programmed in 1 seconds
Image successfully written to device
:'!
< | . i | | .}‘E
| [ZT T [F071 7086 £ Findin Files
Ready [Eabirect: 7K5008677 (Connected) | UCP OFF [ .7
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(2) Choose “Disconnect from Device” from the Device menu to disconnect the device.

# 7086 - Flash Development Toolkit (Supported Version)

File Edit Wiew Project Tools Window Device Help

= E 5 Hecnrd Files
FOREF . mot [||E]

IR ARl Dnga|ralonererwe
H B 6 & HJ'DEFE‘U" =] [Defau == = |

I
EIM%] %Jainss

Ready

& projects |
%|| px00000000 - 0x0000007F Length : 0x00000030 i:,
0x00001000 - OxO00O0O1FFF Length : 0x00001000
4,13 K programwed in 1 seconds
Imawe successfully written to device
Disconnecting
Disconnected
v
el Iij |
[ 4] ¢ ]\ [FoT1 7086 4 FindinFiles [
[Efiabirect: (Disconnected) [uce oFf [.2
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(3) Choose “Project Setting” from the Device menu.

# 7086 - Flash Development Toolkit (Supported Yersion) |._||E||Z|
File Edit View Project Tools Window BEESEEE Help
5 | o fl v g s
”n ERRA= “Eﬁi » CoEt Chrl+Al+C i g g7 X 2 p o @l
= e Disconnect
” & & & ‘ | Default
- - ##" Erase FLASH Blocks Ctr+-AlE+E
d o
=y Tom §‘§§: Blank Chack ChrhAl+E
=3 7086 g Upload Image Crl+alt+U
Ea 5-Record Files ﬁ[;u:-u-_-nl_cr-a-j Active File Crrl+-Alk+P
gl 7 0e6F ot [UE] I FLASH Checksum Chrl+Al+5
?,'_9 Go From &ddress. .. Chrl-alk+-G
B Run Crrl+alk+R
WE Elock Locking. .. Chrl+alt+L
Q Cancel Operation Ctrl+Break
7
|
& projects |
|| 0x00000000 - 0x0000007F Length : 0x00000030 ]
! 000001000 - 0x00001FFF Length : Ox00001000
4,153 E programmed in 1 seconds
Image successfully written to device
Discommecting
Discomnected
E.
1 2 i | 3
|[FT TirFo117086 f FndinFies /
Configure the flash project \EBaDireck: {Discaﬁected) |—UCP QFF |—,lé
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The project setting window will be displayed.

% 7086 - Flash Development Toolkit (Supported Version)

File Edit Wiew Project Tools Window Device Help

I=RER -2l Ingallralswees 2r e
” B 8 |“|Default _'_l “Default ﬂ | L ™ |
x|
F0ae
) %a]@ 7086
Ea 5-Record Files

------ 1} FOBEF ot [LIB]

&l Projects |

x| Propert Yalue 2| 0x00000000 - Ox000000FF Length : Oxi |
Al it - ~
Kernel Path C:\Program Files\Renesas\FOT4, 01 0x00001000 - Ox00001FFF Length @ Oxl
Frequency (External) 10,0000 MHz 4.13 E programmed in 1 seconds
Prokacol Z Image successfully written to device
kM g
CKP & Dizconnecting
Clack Mode a Disconnected
E’l
€ i | % | |2 e
i ll P!'-.Kernelj-: Communications  fi Device i Programm _il FI\[FDT] 7086 /f, FindinFies [
Ready \EGalirect: (Disconnecked) | UCP OFF m
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(4) Set up the user boot mode.

Select the Device tab of the project setup window and double-click the “Interface Direct Connection”
line.

% 7086 - Flash Development Toolkit [Supported Version)

File Edit W%ew Project Tools Window Device Help

@l =e s || 0 8% |¥F Al sE e E 2%
| & o ” | Defaul | “Default = ‘ g |
= 1
-] 7085
?@ 7086
=i23 5-Record Files
TO8EF. mot [UE]

) Projects |
2| property | Value | =l 0x00000000 - 0x0000007F Length : Ox(A
A Device RESF7086 L 0=x00001000 - Ox00001FFF Length : 0=l
Ra&M Size Unknown 4,13 K programmed in 1 seconds
FLASH Size S1Z K (User Flash) 12K (UserBo = Image successfully written to device
FLASH Skart 000000000 (User Flash)  Ox0000
| Conpeck Feere — Dizconnecting
SHnterface Conneckion Discormmected
kernel Resider i
L e | )
4] 11} | > £ [11f | L
. ll P!\ Kernel Communications GDevice » Programn _4_I FI'-.[FDT] 7086 4 FindinFiles [
[EBabirect: (Disconnected) |uce oFfF [ 2
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Click Next.

Communications Port

The FLASH Development Toolkit supports connection through
the standard PC Senal port and the USE port. Lze this page to
~ao T zelect pour dezired communications port. All zetiings may be

) WG
: kspace Trch IEET]:-.;I-?'—;

= i L\'i!-'I'.I.qu

;_.J f:"'E!lr'I-:r: Inage

changed after the project iz created.

SR Target files Select port:
= LGB ik
(2] Kaybaard,m
[3] Carnms, Mok
= Select an Interface type to connect to the target device with,
] Dévice Image Marmallp thiz will be "Direct Connection' or zimply left blank.

o J Target files
e Cipive. ok

2 pagamok Select Interface: _J
r.jﬁ Algorith

_._____,-'—’
R
| Mext = | Cancel 1
Click Next.
Device Settings [g|
Fleaze enter the specific device options bazed on:
M | [RSF7088] using [Protocel C]
T e
Ly RECRT g S Select the extemal clock of the ]: wternal Clock _a]
i & Disilay 1S ntemal clock:
] Devics Ifage
| Target files Ertter the CPU crystal frequency fhz
(=) LB mot far the selected device:

L:-:-Q Eavbaard, m
[5] Cornma, ot Enter the clock mode for the
ol selected device:

] Devyice Tmage
[ J [.=_'||'.|;.|P_,t Files
-:.:.',i L'\ri\rﬁ_n'lﬂt
rﬂ Dabamot
aigorithrn

Select the multiplier for the 4 ,]
1 Pernpheral clock frequency [CEP:

Select the multiplier for the kain
clock frequency [CEM]:

—

< Back | Hest = | Cancel
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In the Select Connection column, select “USER Program Mode” and then click Next.

Connection Type

The FLASH Developrment Toalkit can connect ta paur device in a
nurmber of different wapz. Al the options on this page may be
m._’,____ changed after the Project has been created.
8] e s

P
“SRace Tz o o [ Select Connection:
v

S
; 127 Display " BOOT Made " SER Program Mode
i —J Device Image .

S Target Files
) Leb.met

E—ﬂ Eavbeard, m
15} Comms, miot

[ Kemel already minning
| InUSER Program mode the device must have a ISER micio
kernel inztalled.

5

] Device Image The Becommended Speed setting iz bazed on the current device

el _fal'uﬁ"f f“t'-". and clock. The uzer may alzo input their own, if this is supported
J5]) Deiye. ok by the kermel [and the interface board].

frDataym: i
- e R LT
(= PARCHIY] * Recommended Speeds: | 52500 *] [ L

Drefault
== £ U'zer 5pecified:

< Back | Hest » | Cancel
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Set up the E8a pins for user boot mode.
Set pin C (FWE) and pin A (MDO) to 1 and pin E (MD1) to 0, respectively and then click OK.

Pin Sefting

Mode No. FWE MDA MO0 Mode Hame

Modes 1 0 1 User boot mode

Pin Settings

Pleaze select the pin zettings
M | USER M.;..je. uzing Clock Mode
2 '-.-'-..'.Jrk;F:‘:_"-*l—_._____.__h
' 0 Delice 1inage Operating Mode: | L: User Defined =]
= | Target files WARMING:
i3 LGB mok :
l:-i:l Kavbaargnd] Incarrect zettings could damage your hardware
; 5] Commea, mik E 5] B B E A
_'_] Device Tmage USER Mode v B (E B W v =0x83
—§ Target files DS
£k =
EEroayeiho |8 e Hocs S (S [ Y
l_:,‘] Dabamot Setting
2 adgorithm. ™
= USER Program ¢ = - [ S -
e 4 kode Setting

FWARNING: MO PIM SETTIMGS FILE =

< Back | MNest = | Cancel
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Click the Finish button.

RESET Pin Settings

mk"ﬂﬂch
= MEF) Display, HEtHalCo |

E :-J Device Iiage
w | Target files

i LEB. mek

(2 Kaybeard.md |

I25) - Cafnme, Mk

-
[ ] Device Image

£ J Target files
A= Dy, ok

1) Datamok

“-:g Algorithrdm

—ff

Pleasze zelect the pin zettings required after a dewvice RESET

'.HESET M.;..jE; Lzing Clack Mode

3

Operating bode:

E; D B F E A
el B m m =000
Oukputs
BRI I E [ =0s00
Setting

“WwWARMNING: MO PIM SETTINGS FILE =

< Back | Finizh |

Cancel
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The user boot mode has been set up.

% 7086 - Flash Development Toolkit (Supported Version)

File Edit Wiew Project Tools Window Device Help
@ v ee g @ Ingallralswees 2r e

” B 8 |“|Default

_'_l “Default

#
=& P |

g

= 3 7086
= [ 7086
=4 5-Record Files
S 0GEF mat [LIE]

& Projects |
| property | value | | ®l| oxoooooooo - 0x0000007TF Length : Oxi A
4 Device REF7086 || oxooD01000 - Ox00001FFF Length @ Oxi
RAM Size Unknown 4,13 K programmed in 1 seconds
FLASH Size 512 K {User Flash) 12 K {User Bo = ‘ Image successfully written to device
FLASH Start 000000000 (User Flash)  Qx=0000
Connection User _— Disconnecting
Interface Direct Connection Dizconnected
Kernel Resident Mo | H
e e ¥ v
£ | il | > 4| il | |
i ll_b!\ Kernel Communications  f Device f Programm _iI_FI\ [FOT] 7086 /A FindinFiles [
\EGalirect: (Disconnecked) | ucP OFF A
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(5) Choose “Connect to Device” from the Device menu to connect the device.

% 7086 - Flash Development Toolkit [Supported Version)

_|Ie Edit  wiew Project Tools indow Device Help

IR - Zn G R || R FEEeI R
‘ ﬁ‘( ﬁ? " H IDe[auIt _v_l “Default J | @ ‘
: =l
& 7036
%aj E 7086
=k a S-Record Files
O86F mat [LIE]

) projects |
x| Property |\.n'a||_|e | x| Fending inquiry for getting line =ize 1:,
4 Device REF7O8E ﬁBuffer gize haz been zet to default (128 1
RAM Size Unknown Instructing dewice to copy Main Eernel to
FLASH Size S1Z K (User Flash) 12 K (User Bo = Determining block usage
FLASH Skart Q00000000 (User Flash) 00001 Checking for blank device
Conneckion User Dewvice is blank [User Areal]
Interface Direct Conneckion Connection complete
kernel Resident Mo -
e s o8| ]
< Il | > < I | X
1 ll }!'-. Kernel & Communications ) Device # Program | _il PI'-,[FDT] 7086 4 FindinFiles f
Ready [EGaDirect: 7KS00GE77 (Connecked) | UCP OFF i
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(6) Add the program to write to the user area. Here, write the test_mot file to the user area.

# 7086 - Flash Development Toolkit (Supported Version)

File Edit Wiew Project Tools Window Device Help
I=RE RN =A- Al M g R|PA|sHEEEEr%e
” B 88" ”IDefauIt _v_l “Default j | T |
i
=& 7085
& Projects |
= Property |\.u'a|ue b x| Sending incquiry for getting line size ﬁ:'
A Device REFTFORG £l Buffer size has been set to default (125 1
RAM Size Unknawn Instructing dewice to copy Main Eernel to
FLASH Size 512 K {User Flash) 12 K {User Bo = Determining block usage
FLASH Start 0x00000000 {User Flash)  0x000( Checking for blank device
Connection |ser — Device 13 blank [User Area]
Interface Direct Conneckion Connection complete
Kernel Resident Mo =
L e ] |
£ | il | 3 < il | fa|
i ll }!'-. Kernel Communications  , Device f Programn _il FI\[FDT] 7086 J, FindinFiles [
Ready [E@aDirect: 7KS008577 (Connected) | UCP  OFF i
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(7) Before writing the test_mot file to the user area, perform a blank check and a checksum.
Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

ﬂ’ T086 - Flash Development Toolkit (Supported Version)

File Edit Wiew Project Tools Window Device Help

|t e=e (@ ||H Ingallralsrevzerve
” & & & |“|Defau|t ] “Default -] | iy |
: Il
=y 7086
) ?@ 7086
EE 5-Record Files

! tezt mok
“[&] 7O8EF.mat [UE]

I Projects |
x| Properky | Yalue | x| e
£ Device REFTOSE [ Checking for blank device
RAM Size Urknown ‘ Device is not blank [User EBoot Area]
FLASH Size 512 K (User Flash) 12 K {User Bo = Device is blank [User Area]
FLASH Skart 000000000 {User Flash)  0x000( ‘
Conneckion |ser Calculating device checksum
Inkerface . Direct Connection Flash Checksum: 0Ox00Z5EDDA (User Boot Are:
Kernel Resident Mo Flash Checksum: 0x07F80000 (User Area) =
L . el i
£ i | ol £ W | =
1] ll }!\ Kernel J  Communications  , Device A Pragramn | 4' Pl'-,[FDT] 7086 4 FindinFiles
Ready [EfaDirect: 7KS008677 (Connected) | UCP OFF i
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(8) Write to the user area in user boot mode.
Right-click the test_mot file, and from the popup menu choose “Download [User Area]” to download the
test_mot file into the user area.

iyt

+ 1086 - Flash Development Toolkit (Supported Version)

File Edit Wew Project Tools Window Dewvice Help

=N A=Al DM &R |P R FEERI L e
H & & 8 “"Default LI “Default ;i | I ™ |

o 5]

x]

=3 7086
=-[F 7086
Ea 5-Record Files

fiil

Open kest, mok

Add Files. ..

Remove Files. ..

v Allow Docking

Hide

Propetties

Display Block Usage. .,

I @ijects I Exclude test.mok
x| e User Book Flash ~
£ Dievice for blank dewvice
FLAM Size . not blank [User Boot Areal]
FLASH Size File Checksum blank [User Area]
FLASH Stark Compare File-=Device Checksum
Connection ; : : ng device checksum
IFteifare Compate File-=Device (Complate Device) ksun: OxO0ZSEDDA (User Boot Are:
Kernel Resident Compare File->Device (File Data Only) Cesum: Ox07FS0000 (User Area) 3
g ] | V.!
il i | bl ‘ A [T I &
; LI Pg\\ Kernel J\  Communications  j, Device A& Programm | 1' PI'\\[FDT] 7086 A FindinFiles [
Download this target file [EGaDirect: FESO0G677 (Cannected) | UCP OFF [.2
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The program has been downloaded into the user area.

% 7086 - Flash Development Toolkit (Supported Yersion)

File Edit View Project Tools ‘Window Device Help

[@lsee @ [
” & B e HJIDefauIt

=3y 7088
EII@ 7086
=143 5-Record Files
; i} test mot
] FO8EF.mot [UEB]

& Projects |

= Property |'\.-'alue -~ x| Writing image to dewvice... [0x00000000 - (@

4 Device REF70EE | Mlwriting inage to dewice... [Dx0000L000 - (
RAM Size Unknown Data programmed at the following position:
FLASH Size 512 K {User Flash) 12 K (User Bo = 0x00000000 - 0x0000007F Length : Oxl
FLASH Start 000000000 {User Flash)  0x0000 0x00001000 - 0x00001FFF Length : 0Ox(
Conneckion User — 4,13 K programmed in Z seconds
Interface Direct Connection Image successfully written to device
kernel Resident Mo
Ry | ]
€| il | Hl £ i | =2

1] ll_l!\ Kernel }, Communications  f Device § Programn _ilﬂ\[FDT] 7086 f, Findin Files [

Ready [EfaDirect: 7K5008677 (Connected) | UCP OFF [ 2
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(9) To verify that the program has been written to the user area, perform a blank check and a checksum.
Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

LT

+ 1086 - Flash Development Toolkit (Supported ¥ersion)

File Edit Miew Project Tools Window Device Help
Er [ RN ] t N o e s S =

ICRERE =L Zm g R R FFEEFT B

o] =
”ﬂ o HJ"DefauIt ;I “Default ;i | = |

==l
=G 7ose
IE.II@ 7086
Eia S-Record Files
e | ] zk. ot
FO3EF. mat [LIB]

S Projects |
=l Property |\-'a|ue fadl x| bl
A Device REF70&E WE Checking for blank dewice

RAM Size Unknawn | Device 3 r Boot Areal]

FLASH Size 512K (User Flashy 12K {User Bo = | | <JDewice is not hlank [User Area

FLASH Skark 000000000 {User Flash)  Ox0000 ‘

Conneckion User — Calculating dewice checksun

Inkerface Direct Connection Flash Checksyn: OvOOZSFOLDE (User Boot Are:

Kernel Resident Mo - . }

4 Flash Checksum: 0x07EELACY (Us@ =

il I | 3 | |||8 &
i ll P!‘-. Kernel §  Communications i Device A Programn | 4| PI\[FDT] 7086 4 Findin Files [
Ready [EZaDirect:7K5008577 (Connected) | UCP  OFF i

The result shows that the program has been written to the user area.
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3.6 User Program Mode

In user program mode, it is possible to write to and erase the user area. Here, write the test.mot file to the
user area the same way as in Section 3.5, “User Boot Mode.” This mode does not allow writing to and
erasing the user boot area. Therefore, it is necessary that the load module file for user program mode be

written in the user area beforehand.

1)

Launch Flash Development Toolkit 4.01, open the project workspace file “7086.AWS,” and write the
7086F.mot file to the user area in boot mode.
After writing to the user area, disconnect the device and then choose “Project Setting” from the Device
menu to display the project setting window.

% 7086 - Flash Development Toolkit (Supported Yersion)

File Edit Miew Project Tools Window Device Help
@ ®e @ || ELT [P N |
” & &8 J"Default . _v_J “Default ﬁ | = !
x
Eimlg--%as?ﬂﬂﬁ
S-Flecu:urd Files

P Projects |
fjJ Property | value ﬁ 0x00000000 - Ox0000007F Length @ Oxl 4|
4 4 T
Kernel Path C:\Program Files\RenesasiFOT4.01 0x00001000 - DxOOOO1FFF Length @ Oxl
Frequency (External) 10,0000 MHz 4.13 K programmed in 1 seconds
Protocol C Image successfully witten to device
kM 8
kP 4 Disconnecting
Clock Mode 0 Disconnected
E'!
2 il | ¥ £l I |
i ll PE‘-.KerneI 4 Communications Device . Programn 4| PIM[FDT] 7086 4 Findin Files [
Ready \EZaDirect: (Disconnected) | ucP OFF i
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(2) Set up the user program mode.
Select the Device tab of the project setup window and double-click the “Interface Direct Connection”

line.

+ 7086 - Flash Development Toolkit (Supported Yersion)
Eile Edit Miew Project Tools window Device Help

o | 5 5w | || n g Ry Alowev e we
H ﬂf ﬁ'? & |“|Defau|t _'_I “Default J | @ |
ix
Ei? %82’035

= a S Heculd Files

) Projects |
| property | walue | ®| oxoooooooo - oxoooooowE Length : Ox[aA|
A Device REFTOE6 || oxooonioon - oxoooolFFE Length @ Ox{
RAM Size Unknown 4,153 E programmed in 1 seconds
FLASH Size 512 K (User Flash) 12 K (User Bo — Image successfully written to dewvice
FLASH Start 0x00000000 (User Flash) Qw000 ‘
| Connaction Eaak — Disconnecting
Ll Interface Direck Connection Dizsconnected
Kernel Hesmdert o |
A maas it | ;.!
il 8 Il | =
il _l__!\ Kernel f  Communications G:‘Devn:e D Programr __l_‘\ [FOT] 7086 A Findin Files [
Egalirect: (Disconnecked) | UCP OFF m
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Click Next.

Communications Port

= L"lsr_;la rI-Il:hlit'h-.llr'

"J Devics Insge
= Target files
) LCB.me
L-‘:-j F.Gp’hmrd_m
. [3] Cotmme, Mot
= .
_"'_! Dayice Image
= J Target Files
S5 Dy gk

Dakam i1
Algorithrn T

1

o

i

The FLASH Development Toalkit supparts conne

the standard PC Senal port and the USE port. Use thiz page to

zelect your desired communications port. All settin
changed after the project iz created.

Select port:

Select an Interface type to connect to the target device with.

Mormally thiz will be "'Direct Connection' or zimply

ction thraugh

gz may be

left blark.

Select Interface:

| Hest = |

E2

Cancel

Click Next.

Device Seitings

%

""rk“'[.lur 1
|-| —
5 ‘E.?] L‘I:.-I'Jldy duistyig) -
: < Devicg Irhage
= Target files
_:| LEE, mok

E’.ﬂ Eayvbieard, m,
[S] Camms, miot

&
. n—! Diéyvice Tmage
-2y Target files
e Dy, gk
=7 Crabayme ik
_j Aot T

]

o

i

Fleaze enter the specific device optionz based on;

[REFYOBE] using [Pratocol C)

Select the external clock or the ]: wternal Clock
inkernal clock:

Enter the CPU crystal frequency
for the selected device:

Enter the clock mode for the
zelected device;

Select the multiplier for the Main
clock frequency [CERM]:

Select the rmultipler for the
Peripheral clock frequency [CEF):

[ =

< Back | Hest » |

Cancel
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In the Select Connection column, select “USER Program Mode” and then click Next.

Connection Type

The FLASH Development Toalkit can connect to your device in a
rumber of different ways. All the optionz on this page may be
lﬁ.;____ changed after the Project haz been created.

T e

f tkspace

sty g o [ Select Connectior:

..' F—‘L-"-] L~,' .
© AE# Display ° BOOT Mode & HISER Program M@
H __.J [:'E"-_-ll._'r: Ill'laljg- L

= Target files
5] LEE. muk
L-'_’-j Kayboard, m
13} Camme, Mot

[ Kemel already running
| InUSER Program mode the device must have a USER mico
kemel installed.

-

) Device Image The Recommended 5 peed setting iz based on the curent device

- _fal'u"rt_ ”"—"-"_ and clock. The uzer may alza input their awn, if this iz supported
f5 Driye. mak by the kermel [and the interface board).

fig]rCatamet
= ity
€ p * Recommended Speeds: | E2500 v] B Uz

Default
CSE £ IJzer Specified:

¢ Back | MHewt » | Cancel
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Set up the E8a pins for user program mode.
Here, set for mode 7.

Set pin C (FWE), pin E (MD1) and pin A (MDO) to 1, and then click OK.

Pin Setting

Mode No. FWE MD1 MDa Mode Hame

Modeg& 1 1 V] User programming
Mode 7 1 1 1 mode

Pin Settings

Fleaze select the pin settings
M | USER M.;.de. uzing Clock Mode
II.'".II i
Qark:

: < Device Trpage Operating Mode: | U: User Defined |
ST Target files
2] LER mot
E‘Q Faybeard, md L
12) Cofre, hit

LA

. E 0 E F E A
:_!Dﬂ\"lLF Image USEHDMDEIE [ Bl = S

- Target files utputs
i orve.mct | USERMode 5 - (I R

,:J Datamot Setting

-_'& .a.lu:-ru.hln-ll'll

4 s o v I [ T

g tode Setting

A RMING: MO PIM SETTINGS FILE *

¢ Back | Mewt » | Cancel
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Click the Finish button.

RESET Pin Settings

W Pleaze zelect the pin settings required after a device RESET
_ nrkspdr_t_ - i ;
_ %“-—-.._ ; FESET Mode  using Clock Mode
E L "Nnrl:@:pd:;‘q.‘;l‘d'l‘—‘—\-m-._._\__
7 N2 Display: -0 0 2o |
! B Doy pAD B Operating bMode;
B Target files
1) LED. mot
|2] Kayboardimy | |
: 1S5} Commes, mot E ] E F E A
) Device Image g T ™ T I =0s00
e J Target files EMERLE,
A coetre R E (N 1
“_ﬂ Crabamoy Setting
= algorithrm T
A RMIMG: MO PIN SETTIMGS FILE =
< Back | Finizh | Cancel
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The user program mode has been set up.

% 7086 - Flash Dewvelopment Toolkit (Supported Version)

File Edit Miew Project Tools Window Device Help

IEEE Y g alratjorevzerze
| & & & ” | Default | “Default =l ‘ g [ ‘
' izl =l
= 7OBE
?I@ 7086
=3 5-Record Files
! test. mat

& projects |
2| propert Yalue ~ | =] oxoooooooo - oxoooooo7E Length : Oxi |
perty i) ]
I pooem REET0EG 4| ox00001000 - OXOODDLFFF Length : Oxl
RAM Size Unknown 4,13 K programmed in 1 seconds
FLASH Size 512 K (User Flash) 12 K (User Bo = Image successfully written to device
FLASH Start 000000000 (User Flash) 0x0000
Conneckion ser = Disconnecting
Interface Direct Connection Disconnected
kernel Resident Mo |0
e ¥ |
£ il | | & il | i
i ll P!'l. kernel A Communications Device &4 Programn | _il PI'\[FDT] 7086 A FindinFles
[E3aDirect: (Disconnected) | ucP oFF i
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(3) Choose “Connect to Device” from the Device menu to connect the device.

¥ 7086 - Flash Dewvelopment Toolkit (Supported ¥ersion)

File Edit Yiew Project Tools ‘Window Device Help

=BTl g al|r2|lsrevz2r e
e & o ”lDefauIt x| [Defau =@ |
= I
Gy 7086
EE-@ 7086

E‘E S-Record Files
{ test.mot

FOEF. mot

& Projects |
= Property |\.u'a|ue S x| FJending ingquiry for getcting line size ﬁ,
4 Device RSF7OEE LIBuffer gize has been set to default (1E3 1
RA&AM Size Unknown Instructing dewice to copy Main Eernel to
FLASH Size 512 K (User Flash) 12 K (User Bo = Determining block usage
FLASH Skark 00000000 (User Flash) - D000 Checking for blank dewice
Connection User = Dewvice is not blank [User Area]
Interface Direct Connection Connection complete
Kernel Resident Mo _
o i |
2] i’ | bl £ i1l | i
1 ll P!\. Kernel _.3'1 Comrunications ,]\Dev'ice ;{ Programm | | _4_I FI\[FDT] 7086 ,-{ Find in Files j‘
Ready [EGabirect: 7KSO0GE77 (Connected) | UCP OFF i
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(4) Before writing the test_mot file to the user area, perform a blank check and a checksum.
Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

% 7086 - Flash Development Toolkit (Supported Yersion)

Eile Edit Miew Project Tools window Device Help
IR Rl S g R |pd|lsreezerwe
H B 8 & |“|Defau|t LI “Default ;I | = |

x|

= 7086
=z 7086
Ei@ S-Record Files

5 Projects |
= Property |\u'alue ~ | = Eal
A Diavice REFFO8G =il = Checking for blank dewvice j |
RAM Size |Jnknown Device is blank [User Boot Area]
FLASH Size 512 K (lUser Flash) 12 K (User Bo (= Device iz not blank [User Area]
FLASH Stark 0x00000000 {User Flash)  0x0000 ‘
Conneckion User — Calculating dewice checksum
Interface Direct Connection Flash Checksum: O0x00ZFDO00 (User Boot Are:
Kernel Resident Ma Flash Checksum: 0x07EEIDDA (User hrea) )
- o - . [RC v: v'
]l il | 3 2 T | =3
il ll_}_!"\ Kernel j\ Communications ), Device ,v{ Programr 'll Fl'\[FDT] 7086 A FindinFiles [
Ready [EGabirect: 7KS008677 (Connected) | UCP OFF =

REJ06J0071-0100 /Rev.1.00

2009.2

Page 75 of 106



ENESAS

Flash Development Toolkit
Method for Using the User Program Mode (SH7086 Application)

(5) Write to the user area in user program mode.
Right-click the test_mot file, and from the popup menu choose “Download [User Area]” to download the
test_mot file into the user area.

% 7086 - Flash Development Toolkit (Supported Yersion)

File Edit Miew Project Tools  Window Device Help
@ =e & | A g alralore ez 2r e
” & & & ||||Defau -] “Default - | = |
| | = |
EI"%—-%BE?UBB
Eia S-Record Files
| Open test.mot_ )
Add Files,
Remove Files, ..

Hide

|V_ Allow Docking

Properties

il ] Projects |

Display Block Usage. ..

Exclude test.mot

i‘jj Eroparty I User Book Flash A
Device Ao or blank dewvice
RAM Size D""'mem] blank [User Boot Areal]
FLASH Size File: Checksum not hlank [UTzer Area]
FLASH Start Compare File-=Device Checksum
Conneckion ; ] ’ 1y dewvice checksum
Intetface Compare File- »Device (Complete Device) ksum: 0x00ZFDO00 (User Boot Ares
Kernel Resident Compare File-=Device (File Data Only) cksum: O0x07EELDDA (User Area) e
gy e Ll i
& Uil | | ‘ Lo [ _| ]

i LI Pg‘-. Kernel §  Communications i Device A Programn | 4| PIM[FDT] 7086 4 Findin Files [
Diownload this target file [Egabirect:7K 5008877 {Connected) | UCP OFF [
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The program has been downloaded into the user area.

ﬂ’ T086 - Flash Development Toolkit (Supported Yersion)

File Edit Miew Project Tools Window Device Help
I=NERN A=Al B LN | R R ol
|6 & & ||[Detaut | |[Deteut =B & |
! |
==
=G 7086
=g 7086
=23 5-Record Files
; Al test ot
2] FO8EF. mot
&) Projects |
= Property |'\.-'a||_|e Sl Ehlh:iting image to dewice... [O=x00000000 - [ﬁ,
A Device REF708E ;IHriting image to dewice... [Ox00001000 - €
RAM Size Unknowwn Data programmed at the following position:
FLASH Size 512 K (User Flash) 12 ¥ (User Bo = 000000000 - O0x0000007F Length : 0x(
FLASH Start 000000000 {User Flash)  Ox0000 0x00001000 - 0x00001lFFF Length : 0Ox(
Conneckion User — 4.13 K progranmed in 1 seconds
Interface Direck Conneckion Image successfully written to device
Kernel Resident Mo -
iy E | ]
£ | il | > £ Il | |
; ll P!'-. Kernel ,}\ Communications )\Deﬁcej-r\ Progrararm | || _4_| FI'-.[FDT] TDBE,-(‘ Find in Files _i'
Ready [EBaDirect:7KS008877 (Connected) | UCP  OFF o
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(6) To verify that the program has been written to the user area, perform a blank check and a checksum.
Choose “Blank Check” from the Device menu.
Choose “Flash Checksum” from the Device menu.
The results of a blank check and a checksum will be displayed.

- 1086 - Flash Development Toolkit [Supported Yersion)
File Edit Wiew Project Tools Window Device Help

AR A Mg R (P A lcrerIerwe
” & & & HJllDefauIt | [Defaut - | =l |
' EF

=Gy 7086

: ?@ 7086

= 'E S Flecu:nn:l Files

F"EIEEF ot

& Projects |
x| Property |\.-'alue ~ x| |
2 Device REFTO&E WEL Checking for blank dewice
RAM Size Lrkriown Device 3 oot Area]
FLASH Size 512 K (User Flashy 12K ilUser Bo = | | Dewice is not blank [User Area
FLASH Skart 000000000 {User Flash)  0x000C |
Conneckion User — Calculating dewice checksun
Inkerface Direct Connection Flash C c r Boot Are:
Kernel Resident Mo Flash Checksuw: OxOTEELACY (User Areal> o
iz il s
£ i | el i ki
; ll P!'-. Kernel J, Communications ) Device i Prograrnr I l'-.[FDT] TDBE A Findin Files [
Ready [EfaDivect :7KS008677 (Connected) | UCP OFF i

The result shows that the program has been written to the user area.
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4. Processes of the Flash Development Toolkit
The Flash Development Toolkit has three modes in which it connects to the device: Boot mode, user
boot mode and user program mode. In each mode, it is possible to specify a continuance of execution
from the preceding session. Normally, use a new connection process.

The codes expressed in hexadecimal are the command codes of the Flash Development Toolkit. For
details, see Section 2.3, “Flash Memory,” of the hardware manual.

Made Mew Connection Processing Continuation of the Execution from a Previcus
Session
Boot mode Baud rate adjustment H*27 (Programming unit inguiry)

H'27 (Programming umit imguiny)
H'10 (Device selection)

H'11 (Clock mode selection)
H'3F (Mew baud rate setting)

H4F (Status request)
H4D (User area blank check)

User boot mode

User program mode

H'27 (Programming umnit inguiry)
H"10 (Device selection)

H'11 (Clock mode selection)
H'3F (New baud rate setting)

H*27 (Programming unit inguiry
H4F (Status request)
H4D (User area blank check)
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5. Files for User Program Mode
This section describes the files for user program mode.

5.1 Source File List
The source files are listed below.

File File Mame Description
Baud rate BaudRate_src BRR calculation assembly language file
Command fumction CmdFunc.c Command processing source file
Command fumction header | CmdFunc.h Command function definition file
Command header commands.h Command code definition file
Device information header Devicelnfo.h Device information definition file
Erase function FOTErase.c Erase funcfion source file
Main function FDOTUMain.c Main kernel function source file
Main function header FDOTUMain.h Main kernel function definition file
FProgramming function FDTWrite.c Programming fumction source file
Test function GenTestc User program mode test function source file
Test function header GenTesth User program mode test definition file
I address header g6 h Peripheral module register definition file
Library header KaAlg.h Programming and erasing library definition file
Device header KDevice.h Device information definition file
Structure header KStructh Structure definition file
Type header KTypes.h Type definition file
RAM address definition rom2Zram.src RAM address definition file
Start function StriEB6 sre Start function assembly language file
Micro function Ugenu.c Micro kemel function source file
Micro function header uSenu.h Micro kemel definition file
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5.2 Module List
The modules are listed below.
File Module Module Mame Fumnction
CmdFunc.c Reference function ReferFunc Reference function
Device selection SelectDevice Selects a device
Chock mode selection SelectClockMode Selects a clock mode.
MNew baud rate setting SetNewBaudRate Sets a new baud rate.
Program status ReguestBootPrgSts Program status
Sum check SumCheck Sum check
ACK transmission SendAck Sends ACK.
Elank check CheckBlank Checks the blank status.
Memory read ReadMemory Reads memory.
Command read GetCmdData Feads a command
FOTErase.c Flash erasing EraseFLASH Erases flash memory.
Erase data reception GetEraseData Receives erase data.
Erase initial setting Erasslnit Performs erase initial setting.
Erasing start EraseStart Starts erasing operation.
FOTUMain.c RAM man RamMain RAM main processing
Command processing ProcessCommand Processes commands.
Library transfer LibTrans Transfers a library.
SC0 bit setting ScoBitSet Sets the SC0 bit.
User boot area selection UserBootSelect Selects the user boot area.
User area selection UserfatSelect Selects the user area.
FOTWrite.c Flash programming WiiteFLASH Programs flash memaory.
Programming data GetWriteData Receives programming data.
reception
Programming initial setting | Wintelnit Performs programming initial setting.
Programming start Winte Start Starts programming.
GenTest.c Main processing main Test main processing
SC1 initial setting ImitSCI Performs SC initial sefting.
Reception Get Reception
Transmission Put Transmission
Sit7086 sre | Start startup Sets and starts the stack pointer.
Ugenuc ROM main RomMain ROM main processing
Command function CmdFunc Receives and controls commands.
Transfer start TransStart Starts transfeming a program.
Copy RamCopy Copies a program into RAM.
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Hierarchical Module Structure
The hierarchical structure of the modules is shown below.

RESET_VECTOR Resetvector
—startup Start
—main Main processing
|—Int5C1  SClinitial setting
| —RomMain  ROM main processing
—TransStart  Transfer start
| —RamCopy Copy
—CmdFunc  Command function
| —Get Reception
| —SendAck ACK transmission
| |—Put Transmission
| —RefarFune Reference function
| |—Put Transmission
| —GetCmdData Command read
| |—G=t Reception
| —SelectDevice Device selection
| | —SendAck ACK transmission
| | —EmorCode  Error code macro
| |—Put Transmission
| —SelectClockMode  Clock mode selection
| | —S=ndAck ACK transmission
| | —EmorCode  Error code macro
| |—Put Transmission
|4Ethlem133udﬂaﬁe Mew bit rate setting
| | —EmorCode Ermor code macro
| |—Put Transmission
| |—cal_br BRR calculation
| |—SendAck ACK transmission
| |—G=t Reception
| —RequestBootPrgSts  Program status
| |—Put Transmission
| —Put  Transmission
—RamMain RAM main processing
{To be continued)
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{Continued)
I
I
I
I
I

| —RamMain  RAM main processing
| —ProcessCommand  Command processing
|—GEt Reception
| —RequestBootPrgSts  Program status
| —SumCheck  Sum check

| —UserBootSelect  User boot area selection
| |—nop MOF macro

| —UserMatSelect User area selection

| |—nop MWOP macro

|—Put Transmission

| —LibTrans  Library transfer

| —ScoBitSet SCO bit setting
|—nop  NOP macro

| —SendAck  ACK transmission
| —EraseFLASH Flash erasing
| |—Eraselnit Erase initial setting
| | |—'...|5-E|'MatSEIec't User area selecton
| | |—MNIT_ADDR Initial setting entry address
| | —ErrorCode  Ermror code macro
| |—Put Transmission
| |—Get Reception
| | —RequestBootPrgSts Program status
| | —GetEraseData Erase data reception
| | |—Get Reception
| | |—EmorCode Emor code macro
| | |—Put Transmission
| | —EraseStart Erasing start
| | |—WRITE_ERASE_ADDR Programming/erasing entry address
| |—SendAck ACK transmission
| —WriteFLASH  Flash programming
| | —Writelnit Programming initial setting
| | |—UserMatSelect User area selection
| | |—MNIT_ADDR Initial setting entry address
| | —ErrorCode  Ermror code macro
| |—Put Transmission
| |—Get Reception
| | —RequestBootPrgSts  Program status
| | —GetWriteData Programming data reception
| | |—Get Reception
| | |—EmorCede Ermor code macro
| | |—Put Transmission
| |—WriteStart Programming start
| | |—WRITE_ERASE_ADDR Programming/erasing entry address
| | —Sendack  ACK transmission
| —GetCmdData Command resd
| —ReadMemory Memory read
{To be continwed)
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(Continued)
| —ReadMemory  Memory read
| | —UserBootSelect User boot area selection
| |—UserMatSelect User area selection
| | —ErmorCode  Ermmor code maco
| |—Put Transmission
| —CheckBlank Blank check
| —LserBootSelect User boot area selection
| |—UserMatSelect User area selection
| | —ErmorCode  Ermmor code maco
| |—Put Transmission
| |—SendAck ACK transmission
|—Put Transmission
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5.4 Program Flow
This section describes a program flow referring to the hierarchical module structure.

(1) Program processing flow
The processing flow of the program is shown below. In user program mode, the bit rate synchronization
and user area erase process normally executed in boot mode are not performed. Therefore, the program
and data written into the flash memory can be saved.
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(2) Main process (main)
The flow of the main process is shown below.

1.
2.
3.

4.

Branch from the reset vector to start (startup).

Start (startup) sets the stack pointer and calls the main process (main).

The main process (main) calls SCl initialization (InitSCI) and branches to ROM main process

(RomMain).

The ROM main process (RomMain) transfers RAM main process to the RAM and then accepts and

processes commands and sets specification.

When setting is complete, it branches to RAM main process (RamMain) in the RAM.

The RAM main process (RamMain) processes received commands to execute the processing listed

below.

Write/erase library transfer (LibTrans)

Erase flash memory (EraseFLASH)

Write to flash memory (WriteFLASH)

User boot area/user area memory read (ReadMemory)

User boot area/user area sum check (SumCheck)

User boot area/user area blank check (CheckBlank)

[Note] The ROM main process (RomMain) is also referred to as the micro kernel. It operates in the

ROM.
The RAM main process (RamMain) is also referred to as the main kernel. It operates in the
RAM.

(3) ROM main process (RomMain)
The flow of the ROM main process (RomMain) is shown below.

1.

2.
3.

In transfer start (TransStart), transfer a program from the ROM where it is stored to the RAM.

This is to enable library transfers and write/erases to be processed in the RAM.

In command function (CmdFunc), process commands and set selection corresponding to inquiries.
Inquiries are handled in the reference function (ReferFunc) and program status (RequestBootPrgSts),
with the following commands supported.

Support device inquiry

Clock mode inquiry

Multiply factor inquiry

Operating clock frequency inquiry

User boot area information inquiry

User area information inquiry

Erase block information inquiry

Write size inquiry

Boot program status inquiry

Selection settings are made in the following modules.

Device selection (SelectDevice): Selects device code

Clock mode selection (SelectClockMode): Notifies selected clock mode

New baud rate setting (SetNewBaudRate): Selects new baud rate

When inquiry selection is complete, branch to the RAM main process (RamMain) that was transferred
to the RAM.
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(4) RAM main process (RamMain)
The flow of the RAM main process (RamMain) is shown below.

1.

In command process (ProcessCommand), process the commands. The processed commands are
listed below.

Since the files for user program mode are run in user programming mode, selecting a write to the user
boot area and erasing blocks of the user boot area cannot be performed.

User area write selection

128 byte write

Erase selection

Block erase

Memory read

User boot area sum check

User area sum check

User boot area blank check

User area blank check

Boot program status inquiry

In the user area write select command, transfer a write library by library transfer (LibTrans) and then
branch to flash write (WriteFLASH).

In flash write (WriteFLASH), set a clock frequency by write initialization (Writelnit).

Next, read in a command and if it's a 128 byte write, receive the write data by write data reception
(GetWriteData) and write it to the flash memory by write start (EraseStart).

If the 128-byte data is the one at the end of write address, set an end of write code in the data to write
and at the address to which to write, and then terminate a write (actually by calling write start
(EraseStart)) to complete the write process.

In the erase select command, transfer an erase library by library transfer (LibTrans) and then branch
to flash erase (EraseFLASH).

In flash erase (EraseFLASH), set a clock frequency by erase initialization (Eraselnit).

Next, read in a command and if it's a block erase, receive the erase data by erase data reception
(GetEraseData) and erase a specified block by erase start (EraseStart).

If the received erase data is an end of erase data, terminate the erase process.

In the memory read command, the address from which to read is specified by command read
(GetCmdData). In memory read (ReadMemory), read memory contents from the user boot area and
user area.

In the user boot area sum check and user area sum check commands, check the user boot area and
user area for data integrity by sum check (SumCheck).

In the user boot area blank check and user area blank check commands, check the user boot area
and user area for blank blocks by blank check (CheckBlank)

In the boot program status inquiry command, transmit the processing status of boot by program status
(RequestBootPrgSts).
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6. Sources of the Files for User Program Mode
The main sources of the files for user program mode are shown below.

6.1 Header Files
The files for user program mode use the header files listed below.

(1) Bitrate setting (GenTest.h)
Sets a bit rate.

/* RATE:9600/bps CLOCK:10MHz Main:x2 Peripheral:x2 */
#define MA_BRR_SCI 0x40 [* Bit rate register channel 1 */

The user program mode is connected at 9,600 bps. For this reason, it is necessary that the bit rate
register (BRR) value of the CSI module be set according to the operating clock frequency used. Here,
since the clock frequency is 20 MHz (10 MHz x 2), MA_BRR_SCI is set to 64 (0x40) to obtain a bit rate of
9,600 bps. The relationship between the operating clock frequency and the set value of the BRR register
when the bit rate = 9,600 bps is shown below.

Clock frequency ¢ (MHz) BRR setting Error (%)
10 32 —1.36
12 38 016
14 45 —053
16 o 0165
18 la] —055
20 G4 0165
22 B —054
24 7 016
26 24 —044
28 a0 o186
30 a7 —035
32 104 0165
34 110 —025
36 116 0165
38 124 —024
40 128 o168

After setting the value of MA_ BRR_SCI appropriately to suit the board’s operating clock frequency, build
the source in the HEW to create an S type file of program.
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(2) 10 register definition (i07086.h)
Defines the SCI module and ROM related registers and bits and the PFC register.

/ /
/*  SH/7086F Internal I/0 Include File */
/ /
/% */
/% SCI */
/% */
/% CHANNEL 1 */
/% */
#define SCI.SMR (x(volatile unsigned char *)0xFFFFC080)
#define SCI.BRR (x(volatile unsigned char *)0xFFFFC082)
#define SCI_.SCR (x(volatile unsigned char *)0xFFFFC084)
#define SCI.TDR (x(volatile unsigned char *)0xFFFFC086)
#define SCI.SSR (x(volatile unsigned char *)0xFFFFC088)
#define SCI.RDR (x(volatile unsigned char *)OxFFFFCO8A)
#define TE (unsigned char)0x20
#define RE (unsigned char)0x10
#define TE_.RE (unsigned char)(TE | RE)
#define TDRE (unsigned char)0x80
#define RDRF (unsigned char)0x40
#define RDRF_ERR_CLR (unsigned char)0x87
#define TEND (unsigned char)0x04
/% */
/* FLASH */
/% */
/% */
/% */
#define FCCS (x(volatile unsigned char *)0xFFFFCCO00)
#define FPCS (x(volatile unsigned char *)OxFFFFCCO1)
#define FECS (x(volatile unsigned char *)0OxFFFFCC02)
#define FKEY (x(volatile unsigned char *)0xFFFFCC04)
#define FMATS (*(volatile unsigned char *)0xFFFFGCCO05)
#define FTDAR (*(volatile unsigned char *)0xFFFFCCO06)
/% */
/% PFC */
/% */
/% */
/% */
#define PACRL2 (k(volatile unsigned short *)0OxFFFFD114)
#define PA4MDO (unsigned short)0x0001
#define PACRL1 (*(volatile unsigned short *)OxFFFFD116)
#define PASMDO (unsigned short)0x1000
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/% */
/% */
/% */
/% */
/% */
#define FRQCR (*(volatile unsigned short *)0xFFFFE800)
/% */
/% */
/% */
/% */
/% */
#define STBCR3 (*(volatile unsigned char *)OxFFFFE806)

#define MSTP12 (unsigned char)0x10
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(3) Macro definitions (FDTUMain.h, KAlg.h)
Defines the labels used in the program.

* FDTUMain.h

/A DEFINE */
enum {

FmatsUserBootMat = Oxaa,

FmatsUserMat = 0x00,
WriteMode = 0x01,
EraseMode = 0x01,
FkeyEnable = OxAb5

* KAlg.h

/*DEFINES %/
#define LOOP_END

#define bufSize

#define BLOCK_NO_ERROR
#define ERASE_END
#define WRITE_END

#define ADDRESS_ERROR

#define WRITE_ERASE_ENABLE

1

0x80

0x09

OxFF
OxFFFFFFFF
0x03

0x5A
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6.2

1)

()

®3)

(4)

Main Process and ROM Main Process

Hierarchical module structure
The hierarchical structure of the main process and ROM main process modules is shown below.

RESET_WVECTOR Reset vector
| —startup Start
| —main  Main processing
—Init3C1 SCI initial zetting
—RomMain  ROM main processing
—TransStart  Transfer start
—CmdFune Command function

—RamMain RAM main processing

Branch from the reset vector to start, set the stack pointer (Strt7086.src) and branch to the main process
(GenTest.c, main).

In the main process, initialize the SCI (GetTest.c, InitSCI) to make it capable of transmission/reception,
and branch to ROM main process (Ugenu.c, RomMain).

In the ROM main process, transfer RAM main process, etc. to the RAM (Ugenu.c, TransStart) and
process the commands (Ugenu.c, CmdFunc). At end of data, branch to RAM main process (FDTUMain.c,
RamMain).

The main process and the ROM main process are executed in the ROM.

Reset vector (GenTest.c, GenTest.h)
The reset vector is shown below.

e GenTest.c

[*Declare the vector table*/

#pragma section _VECT

const DWORD RESET_VECTOR = (DWORD)RESET_JMP_ADDRESS;
#pragma section

» GenTest.h
#define RESET_JMP_ADDRESS 0x1000
Transfer start (Ugenu.c, rom2ram.src)

In the transfer of RAM main process, etc., transfer the modules listed below from ROM to RAM according
to the transfer table (rom2ram.src). The sections use the ROM option.

Section Module
P_RAM_SCI Get, Put (GenTest.c)
P_RAM_MAIN RamMain and others (FOTUMain.c)
FP_RAM_CMD ReguestBootPrgSts and others
{CmdFunc.c)
P_RAM_WRITE WriteFLASH and others (FDTWrite.c)
P_RAM_ERASE EraseFLASH (FDTErase._c)

Command functions (Ugenu.c, commands.h, CmdFunc.c, Devicelnfo.h)

The command function (CmdFunc) processes inquiries and the set commands. The commands are
macro-defined (commands.h), and the processes (CmdFunc.c) corresponding to the respective
commands are executed. For inquiry commands, the processes (CmdFunc.c, ReferFunc) that output the
responses (Devicelnfo.h) corresponding to the commands are executed.
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6.3 RAM Main Process
The RAM main process involves transferring a library, erasing the flash memory, and writing to the flash
memory. These processes are executed in the RAM.

(1) Library transfer (FDTUMain.c)

e LibTrans

If commandID is prepareERASE (0x48), set FECS to EraseMode (0x01) and select the erase library.
Otherwise (prepareUserAreaWrite, 0x43), set FPCS to WriteMode (0x01) and select the write library. Set
FKEY to FkeyEnable (0xA5) to select Transfer and then set the SCO bit.

/*
/177777777777777777777/
// LibTrans Function //
/171777777777777777777/
*/
void LibTrans(BYTE commandID)
{
if (commandID == prepareErase){
FECS = EraseMode;
lelsel
FPCS = WriteMode;
]

FKEY = FkeyEnable;

ScoBitSet();
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* ScoBitSet
Set the library transfer destination address in the FTDAR register, set the VBR register to 0x84000000,
and set the SCO bit of the FCCS register to 1. There must be 4 or more of NOP instructions after the
SCO bit setting.
To determine whether an error occurred during a transfer, write OxFF to the first byte of library transfer
destination address before performing a transfer and check that the address value is 0x00 after the
transfer.

/*

/17777777777777777/77777
// ScoBitSet Function //
/17777777777777777/77777

*/

BYTE ScoBitSet(void)

{

/*

}

volatile BYTE i;
WORD  work;
void **save_vbr;

/* Transmission error check initialization */

*((volatile BYTE *)TRANS_RAM_ADDR) = OxFF;

FTDAR = FTDAR_VALUE;

save_vbr = (void *¥)get_vbr();
set_vbr((void **)0x84000000);

work = FRQCR;
FRQCR = 0x36DB;

FCCS |= 0x01;

for(i=0; i < 2; i++):%/
nop();
nop();
nop();
nop();

set_vbr(save_vbr);
FRQCR = work;

/* Transmission error check */

/* SCO interruption */

if(0x00 == *((volatile BYTE *)TRANS_RAM ADDR)) {

return(NORMAL);
}

return(ABNORMAL);

/* Transmission hormal end */

/* Transmission error */

TRANS_RAM_ADDR and FTDAR_VALUE are defined in KDevice.h as follows:

/% SCO define */

#define TRANS_RAM_ADDR OxFFFF9000

#define FTDAR_VALUE

0x00 /* RAMTOP+0Kb */

REJ06J0071-0100 /Rev.1.00

2009.2 Page 94 of 106



Flash Development Toolkit
] g E N ESAS Method for Using the User Program Mode (SH7086 Application)

(2) Area selection (FDTUMain.c)
To select the user boot area or the user area, set FmatsuUserBootMat (Oxaa) or FmatsUserMat (0x00) in
the FMATS register. There must be 2 or more of NOP instructions after the setting.

/*
/117177777777 7777777777777777
// UserBootSelect Function //
/11777 77777777777777777777777
*/
void UserBootSelect(void)
{

volatile BYTE i;

FMATS = FmatsUserBootMat;
for(i=0; i < 1; i++);
/*
nop();
nop();
*/

/%
[1171777777777777777/7777777
// UserMatSelect Function //
L1171777777777777777/77777777
*/
void UserMatSelect(void)
{

volatile BYTE i;

FMATS = FmatsUserMat;
for(i=0; i < 1; i++);
/*
nop();
nop();
*/
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(3) Flash memory erase (FDTErase.c)

* Eraselnit

Select the user area and after specifying the operating clock frequency, initialize the erase library. For
the operating clock frequency, the operating clock frequency specified by FDT is transmitted to the
device in new bit rate selection. The library initialization uses this operating clock frequency.

/*
/117177777777 77777777777
// Eraselnit Function //
/117177777777 77777777777
*/
BYTE Eraselnit(void)
{
InitPtr ERASE_INIT = (InitPtr)INIT_ADDR;

FKEY = WRITE_ERASE_ENABLE;
return ((ERASE_INIT)(Frequency,0));
}

» EraseStart
After specifying the block number to be erased, call the erase library. The block numbers are received
from the Flash Development Toolkit. For details, refer to the sources of the files for user program mode.

/*
/117777777777 77777/777777
// EraseStart Function //
/1177777 77777777777777777
*/
BYTE EraseStart(BYTE blk_no)
{
ErasePtr ERASE_BLOCK = (ErasePtr)WRITE_ERASE_ADDR;

return ((kERASE_BLOCK)(blk_no));
}

INIT_ADDR and WRITE_ERASE_ADDR defined in KDevice.h as follows:

#define TRANS_RAM_ADDR OxFFFF9000
#define INIT_ADDR (TRANS_RAM_ADDR+32)
#define WRITE_ERASE_ADDR (TRANS_RAM_ADDR+16)
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(4) Flash memory write (FDTWrite.c)

* Writelnit
Select the user area and after specifying the operating clock frequency, initialize the write library.

/*
/11777 777777777777777777
// Writelnit Function //
/117777777777 77777777777
*/
BYTE Writelnit(void)
{
InitPtr WRITE_INIT = (InitPtr)INIT_ADDR,;

FKEY = WRITE_ERASE_ENABLE;
return (XWRITE_INIT)(Frequency,0));
}

» WriteStart

After specifying the address where the data to write is stored and the address to which to write, call the
write library.

The write data and the write destination address are received from the Flash Development Toolkit. For
details, refer to the sources of the files for user program mode.

/%
/11777777777 777777777/777
// WriteStart Function //
/1177777777777 77777777777
*/
BYTE WriteStart(BYTE *data, DWORD adr)
{
WritePtr WRITE_DATA = (WritePtr)WRITE_ERASE_ADDR;

return (®WWRITE_DATAX(BYTE *)data, (BYTE *)adr));
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« Execution of a write termination process (WriteFLASH)

This is part of the flash memory write termination process. For details, refer to the sources of the files for
user program mode.

In write data reception (GetWriteData), receive the address where the data to write is stored and the
address to which to write. If the write destination address is WRITE_END (OxFFFFFFFF), execute a write
termination process.

Read out the write library.

/* Acquisition of command data */

if (GetWriteData(pData, &pAddress, add_sum)){
return;

}

if (pAddress '= WRITE_END){
/* A setup of boot status */
BootStatus = MODE_WRITE_RUN,;

/* Program start */
if (ErrorStatus = WriteStart(pData, pAddress))}{
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7. Programming Guide
This section explains how to write a program using the flash microcomputer’s standard boot program. A
sample program and the precautions to take are described. For details, see the hardware manual.

7.1 Functional Outline
The microcomputer’s standard boot program is comprised of a transfer library, erase library and a write
library. The functionality of the boot program is outlined below.
« Transfers the write library and erase library to a specified area of the RAM
« In initialization, specifies the operating clock frequency
« Specifies a block number to erase a block
« Specifies the data to write and the address to which to write before performing a write
« Selects the user boot area or user area
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Control Registers and Control Bits

The following shows the library transfer and user boot area related control registers and control bits.

(1) Selecting the functionality

Use the FKEY register to select transfer and write/erase. Set the FKEY register to H'A5 to transfer the
write/erase library, or H'5A to execute the write/erase process.

State Value Function
Transfer enabled H'AS Can transfer a library.
Can write a value to the SCO bit.
Programming/eraging enabled H'SA Can program or erase flash memory.

(2) Starting a library download

To transfer a library, set the SCO bit (FCCS register bit 0) to 1.

State

Value

Function

Source program copy disabled

Does not download a library to RAM.

Source program copy enabled

must be in progress.

lssues a request to download a library to RAM.
H'AS must be written to FKEY and execution in on-chip RAM

The SCQ bit is cleared to 0 when downloading is completed.

(3) Selecting a library

To select a library, set the corresponding bit in the FPCS or FECS register to 1.

Program to Be Transfemed Register Bit Mame Bit
Programming program FPCS register PPVS bit Bit O
Erasing program FECS register EFVB bit Bit O

(4) Selecting the user boot area

To select the user boot area, set the FMATS register to H'AA.

State Value Function
User area selection Other than | Selects the user area.
Han
User boot area selection H'AA Selects the user boot area.

[Note] Selections switchable in only the RAM.

(5) Selecting the destination of transfer
Use the FTDAR register to set the RAM address to which a library is transferred. Unless address settings
are correct, bit 7 of the FTDAR register is set to 1.

Transfer Destination Address Setling Function
RAM start address + 20 Kbytes H'OD Sets the start address to download a program to H'FF9000.
RAM start address + 24 Kbytes H'D1 Sets the start address to download a program to H'FFAQDD.
RAM start address + 28 Kbytes H'02 Sets the start address to download a program to H'FFBO0D.
RAM start address + 16 Kbytes H'O3 Sets the start address to download a program to H'FFE000.
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7.3

Using the Libraries

This section explains how to use the libraries.

(1) Transfer
Follow the procedure below to perform a transfer.

1.

5.
6. Setthe SCO bit (bit 0) of the FCCS register to 1. Insert 4 NOP instructions after the bit manipulation

7.

Select the write library or erase library to transfer. For the write library, set the PPVS bit (bit 0) of the
FPCS register to 1.

For the erase library, set the EPVB bit (bit 1) of the FPCS register to 1.

In the FTDAR register, specify the transfer destination address in the RAM.

Set the FKEY register to H'A5 to enable a transfer.

To allow for the transfer result to be checked, set the first byte of the transfer destination address in
the RAM to H'FF.

Set the VBR register to H'84000000.

instruction.
A return value will have been set in the first byte of RAM, so check that the value is H'00.

(2) Erase
Follow the procedure below to perform an erase.

1.

4.
5.

Call the erase initialization entry (transfer destination + 32 bytes) and set the operating clock
frequency (R4).

The processing result is set in the RO register.

Set the FKEY register to H'5A to enable an erase/write.

Select the user boot area or the user area using the FMATS register. For the user boot area, set H'AA
in this register; for the user area, set any value other than H'AA, e.g., H'00. Insert 2 NOP instructions
after the FMATS setting.

Set an erase block number in the R4 register and call the erase entry (transfer destination + 16 bytes).
The processing result is set in the R4 register.

(3) Write
Follow the procedure below to perform a write.

1.

Call the write initialization entry (transfer destination + 32 bytes) and set the operating clock frequency
(R4).

The processing result is set in the RO register.

Set the FKEY register to H'5A to enable an erase/write.

Select the user boot area or the user area using the FMATS register. For the user boot area, set H'AA
in this register; for the user area, set any value other than H'AA, e.g., H'00. Insert 2 NOP instructions

after the FMATS setting.

Set the address of the write data in the R4 register and the write destination address in the R5 register,
and then call the write entry (transfer destination + 16 bytes).

The processing result is set in the R4 register.

Call the write entry.

REJ06J0071-0100 /Rev.1.00 2009.2 Page 101 of 106



ENESAS

Flash Development Toolkit

Method for Using the User Program Mode (SH7086 Application)

7.4 List of Module Facilities
There are three libraries: Transfer library, erase library and write library. The functionality of the
respective modules are listed below.

Likvrary Module Name Entry Function
Transfer Transfer start Setting the SCO bitto 1 Transfers the program cormesponding to the specified
program type and program code.
Erasing Erase initial (Transfer destination + Calculates the erasing wait time using the specified
setting 32 bytes) operating frequency.

Block erasing

(Transfer destination +

16 bytes)

Erases the specified block.

Programming

Programmming
initial setting

{Transfer destination +

32 bytes)

Calculates the programming wait time using the
specified operating frequency.

Programmming

{Transfer destination +

16 bytes)

Programsa the specified data in the specified
programming destination address.
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7.5 Module Specifications
Specifications of the library modules are shown below for reference.
For details, see the hardware manual.

(1) Transfer start

Name

Transfer start

Type

None
Library is transferred by setting the SCO bit of FCCS register to 1.

Functionality

Program transfer

Parameter

None

Input

For the write library, the PPVS bit (bit 0) of the FPCS register is set to 1.
For the erase library, the EPVB bit (bit 0) of the FECS register is set to 1.
The transfer destination address of RAM is specified in the FTDAR register.
The FKEY register is set to H'A5.

The first byte of transfer destination address in RAM is set to H'FF.

The VBR register is set to H'84000000.

Return value

None

Output

TDER bit (bit 7) of FTDAR register: Parameter check flag
Terminated normally: 0

FTDAR register value abnormal: 1 (download is aborted)

First byte of transfer destination address in RAM: Processing result
Terminated normally: H'00

FKEY register value abnormal: H'03

Multiple selections error: H'05

Processing

Determines the library to transfer from the PPVS bit of FPCS register and the EPVB bit of FECS
register

If library selection is abnormal, returns from the module after setting the processing result
Unless FKEY is H'A5, returns from the module after setting the TDER bit to 1

Transfers the library to the RAM address specified by FTDAR

Clears the SCO bitto 0

Return to the instruction next to the one that set the SCO bit.

(2) Erase initialization

Name Eraze initial setting
Type typedef BYTE (*InitPtr)(WORD);
Function Performs erase initial setting.

Argument WORD: Operating frequency

“alue

Retumn Processing result

Mormal termination: H0O
Operating frequency ermor: H'03

Processing | Calculates the erasing wait time using the operating frequency.
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(3) Block erase

Mame Block erasing
Type typedef BYTE (*ErasePir)(BYTE);
Function Erases a block.

Argument BYTE: Erase block number

Return Processing result

Value Mormal termination: H'DD
Erase block number emor: H'09
FKEY emor: H11

Erasing emor: H'21

Error protection: H'41

Processing | Checks PWE, FKEY, and block number. If an emmor occurs, sets an emor code and retums control.
Obtains the address using the block number.

Erases the address comesponding to the block.

If an erasing emor occurs, sets an emor code and retums control.

Retums control at normal termination.

(4) Write initialization

MName Programming initial s=tiing
Type typedef BYTE (*InitPtr)(WORD);
Function Performs programming initial setting.

Argument WORD: Operating frequency

Retumn Processing result
Value Mormal termination: H'DO
Operating frequency ermor: H'03

Processing | Calculates the programming wait time using the operating frequency.

(5) Write
MName Programming
Type typedef BYTE (*WritePtr)(BYTE *, BYTE *};
Function Performs programming.

Arguments | BYTE * (first argument): Programming data storage address
BYTE * (second argument). Programming destination address

Retumn Processing result

Value Normal termination: H'0O
Programming data addreas error: H'03
Programming address ermor: H'0S
FKEY emor: H11

Programming emor: H'21

Error protection: H'41

Processing | Checks FWE, FKEY, and programming addresses. If an emor occurs, sets an emor code and retums
control.

YVerfies and programs data.

Verfies the programmed data. When there is no error, retums control.

If there is an emor, reprograms data.

If the programming count is exceeded, retums control with a programming count error.
When programming terminates normally, retums conirol.

REJ06J0071-0100 /Rev.1.00 2009.2 Page 104 of 106



Flash Development Toolkit
] g E N ESAS Method for Using the User Program Mode (SH7086 Application)

Home Page and Where to Contact for Support

Renesas Technology home page
http://www.renesas.com/

Where to contact
http://www.renesas.com/inquiry

Revision Record

Contents of revision

Rev. Issue date Page Points

1.00 2009.02.13 — First edition issued
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10.

11.

12.

13.

Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2009. Renesas Technology Corp., All rights reserved.
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